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FT ER the many elementary treatiſes already writ- 

ten, for the purpoſe of facilitating the ſtudy of num- 

bers, the preſent compendium may to ſome, perhaps, 
appear ſuperfluous, and unneceſſary. A variety of Au- 


thors, improving on the labours of their predeceſſors, have 


indeed ſupplied the public with abundance of works upon 
chis ſubject; but, though a new one is now added to the 
catalogue, the Editor of it does not mean, as is uſually the 
caſe, to impèach the abilities of thoſe who have gone be- 
fore him in the ſame track; nor does he think it requiſite 


to offer any apology for what he has done, eſpecially as 


he ſolicits for no indulgence, and lays claim to no praiſe, 


From a very early period of life he had a ſtrong propen- - | 


ſity to the mathematics: by long ſtudy, and application, 


he acquired ſuch a knowledge of them, as gave him re- 
ſon to conclude, that he was ſufficiently qualified to exe · 


cute the taſk he undertook. He engaged in it on- the 


requeſt of a gentleman much converſant in the educati: 
of youth; and as it is now completed, he with defere ?: 


ſubmits the reſult of it to the opinion of thoſe who n 


be competent to decide on its merits. Candidates tw. * 


public favour ought to appear in the garb of modeſty. Th 


+Author, therefore, will not attempt to prejudice his 
BY Judges | 


PREFACE 


* 8 by expatiating on the improvements he has __ 
i ds little treatiſe. It was profeſſedly written gur the 
| 2c of ſchools, and, as ſuch, he hopes it will be found uſeful. 
He muſt here, however, beg leave to obſerve, that to 
render it "4s much adapted as Poſſible to the purpoſe in- 
tended, he has given as many examples, in each rule, as 
the limits of the work would admit; and that great care 
13 | | his been taken to preſerve it from thoſe efrors Which 
are too common in books of Arithmetic, and which both 
bewilder the ſcholar, and even ofttimes perplex the 
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ARITHMETIC 


5 P A R p of | I. , 
RITHMET IC, as a ſcience; is that mode of conſider- 
t A ing abſtractedly the nature and properties of number, by 

which the truth of its various operations is demonſtrated; and, 
as an art, it is the mode of performing theſe operations. 
We re little intelligence about the origin of Arithme- 

xing either the author or æra. 3's 
It is very probable, however, that it was nearly coæval with 
civil ſociety itſelf ; and that they both derived their origin from 
neceſſity, the univerſal parent of invention: for man, ſtimulated 
by want, that moſt powerful incentive to all his defires, and led 

by an inſtinctive principle to diſcover the means of gratifica- 

tion, would ſoon think of applying combined efforts to obtain 
them. But the laws of inherent rectitude would immediately 
dictate, that the rewards ſhonld be in proportion to the toils ; 
hence the neceſſity for ſome means to determine that propor- 


tion. Arithmetic, no doubt, was long practiſed as an art be- | 


fore it was conſidered as a ſcience: for men would find it 
neceſſary to number, weigh, and meaſure, long before they 
became either mathematicians or philoſophers ; and, even in 
this ſcientific age, millions practiſe it as an art, who never 
dream of it as a ſcience. Art generally paves the way to ſcience, 
and ſcience extends the limits of art: hence it is that Arith- 
metic is taught definitely and particularly, before it is taught 
indefinitely and univerſally. 3 

The fundamental modes of operation by which we obtain 
all our arithmetical concluſions, are the following five: No- 
TATION, ADDITION, | SUBTRACTION, MULTIPLICATION, 
and Dxvis io; of which in their order. EST 


TS... QT AT WR. 
NorTaT10n is the mode of expreſſing by ſymbols any number 
enunciated in words; and, vice verſa, the mode of enunclating 
in words any number expreſſed by ſymbols. © . 18 
Europeans at preſent expreſs their numbers by the ten 
following ſymbols, o cypher, 1 one, 2 two, 3 three, 4 four, 
5 five, 6 ſix, 7 ſeven, 8 eien, 9 nine; all which, except the 
Th | E- | cypher, 


ollly as an index to point out this laſt value. The ſimple va- fie 
lne of each is ex preſſed by its name, and is that alone which 


firſt or central period is one or unit, that of the ſecond, third, 
- fourth, &c. on the left hand, million, bimillion, trimillion, &c. 
the compounded names being commonly contracted into bil- 


— 


5 No rAT TO u. 


cypher, have two values, which may either be called ſymbs. 
lical and local, or fimple and compound, the cypher 2 


they poſſeſs when in the place of units; but this value is in- the 
creaſed tenfold by every fingle removal from the place of units 8 
toward the left-hand, and decreaſed in the ſame proportion . 
by every fingle removal frem the place of units toward the Ml * ſy 
right hand: hence, by this increaſe or decreaſe, a new value is ule 
generated, which may be called local, as depending on its a 
place; or compound, from its being compounded of the ſimple 
value and that power of ten, the index of which expreſſes its 
diſtance from the place of units: if therefore the ſeveral ſym- i 
bolical values be called numerators, and the powers of ten deno- ; © 
minators, the local value of any ſymbol, however ſituated, will a 
be expreſſed by the numerator aud denominator conjointly. 
The powers of ten are expreſſed in words and ſymbol+, as in 
the following table; that being the more commodious ſymbolic 
form, where numerical indexes are uſed, in place of cyphers, 
to expreſs the number of removals from the place of units, | 
TABLE Or TRE POWERS or TEN. A 
0000000 r 158 Hundred Millionth-p. - W fron 
000000 1 157 Ten Millionth-p. II 
00 00'01 - 106 Millionth-p. mina 
000071 15s Hundred Thouſandth-p. | 
00071 a. . 104 Ten Thouſandth-p. ' quan 
=: 040-1 6h. 5::107 Thoufandth-p. num 
TIZTIILEOgr AY 4s 16% Hundredth-p. | III 
A 43 * 
8 8. 2 . 1 4.228 „ 6 Tenth-p. motic 
1 28 25 1 SE S8 8 100 Unit. 75 
2 2 38 8 & 1 © SY 32 2 2 101 Ten. . - are C: 
SS 8 85 10 0 128.50 88 3 102 Hundred. IV 
= SZ. 1000 2 2 32 Ez = & 103 Thouſand. _ are c: 
8 x o OOO HH ERRHZEA 104 Ten Thouſand. of a d 
„ d 8 0 107 Hundred Thouſand. capab 
1000000 10 Million. COTS 
10000000 44 107 Ten Millions. . waate 
100000000 '- 108 Hundred Millions. 


; This table, which may be continued both ways, fine limite, To 


is divided into periods and ſemiperiods, the period conſiſting 


of ſix places, and the ſemiperiod of three; the name of the 


lion 


- 


— —  —— —_————— 


- 


NO r NI ON. | 3 
lion, trillion, &c. the periods on the right hand have names 
'S Wl fimilar to thoſe equidiſtant from unity on the left hand, thoſe 
on the left being named by the cardinal aumbers, and theſe om - 
the right by the ordinal, e e 

| Suppoſe now that any or all the places of cyphers were filled 
up with figoificant figures, divided and titled as underneath, 
ua fummary of the whole doctrine would be exhibited, and 


1 rules for ſolving the two following problems eafily derived. 
— Septillions. Sextillions. Quintillions. Quadrillions. 
7 WY IVY ˖2— 2 
0 th. un. th. un. th. un. th. un. 


un 743,586. 678,974. 458,08. 258,653. 


FTrillions. Billions. Millions, Units. 


1 TY — 

lie WY NY WY | 

rs "Mick th. un. h. un. C. x. t. c x. u. 
0 | 


586,497 243,374. 983,278. 854, 279. 


I. The nine digits are called fignificant, to diſtinguiſh them 
from the cypher, which is of itſelf infignificant, : 8 
II. Any number expreſſing a quantity of one name or deno - 

mination 1s called a fimple number, and that repreſenting a 
quantity of ſeveral denominations is called a compounded 
number. i EY; 

III. Numbers which expreſs no meafures of either matter, 
motion, ſpace, or time, or any of their properties or affections, 
are called abſtract numbers. ; 

IV. Numbers which repreſent quantities of the fame kind 
are called homogeneous, but thoſe which repreſent quantities 
of a different kind are called heterogeneous, and are neither 
A of addition, ſubtraction, equality, nor any relation 
whatever, 


„ BR OBLE WL... na 
nte, To enunciate in words any number expreſſed by ſymbols, 


— 


the 8 RTL E. 


url To the fimple value of each figure join the name of its 
_ lace, reading from the left hand to the right, | 


-B $65 ß 


1 
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EK ANTI EA | Ron 
Expreſs in words the following numbers: F WINK 
743567258942, . 8674286 59563, 83247587948425, A 
-  45672567901234586, 95867432453943, 2567432 5867534, 
1890356783583450,  97385496743273459%, 
ee 70, e 8213, 
674358976732 5407834328. ä 
PROBLEM UH... 


To _ by ſymbols any number ect! in 


9 


| RULE. 
Write. a the figures from the left hand to the rights 
the ſame order they are enunciated. 
: EXAMPLES. 
agel by ſymbols the following N 


Twenty-eight. N : 
Six hundred and eighty five. 
„ Seven hundred and twenty - ſix thoufand, eight hundred and 
forty- eight. 


Six millions, four hundred and fifty-five thouſand, ſeven 
hundred and thirty-ſix. 

Eight billions, ſeven hundred and forty-eight millions, fix 
— — and fifty- four thouſand, ſix hundred and eighty- ſix. 

Four hundred and twenty - four thouſand, fix burg and 
eighty· eight trillions, nine hundred and fitry thouſand millions, 
even hundred and fixteen thouſand, five hundred and fixty-ſix. 

Five hundred and eighty-ſix thouſand quadrilhons, ſeven 
hundred and forty-ſeren thoutand, nine hundred and ninety-fix f 
trillions, ſeven hundred and nirety-eight thonſand, four hundred 
and fix billions, ſeven hundred and five thouſand millions, four 1 {< 
hundred and twenty units. 


Ninety-eight thouſand quintillions, feven hundred 5 four 10 
quadrillions, three millions, five hundred and leventy. ſeven JO 
- thouſand, nine hundred and ninety- ſour. 20⁰ 


Sixty-four ſextillions, ſeventy- eight quintillions, four quar- 


tillione, ninety-five trillions, forty- eight millions, five hundred 
and fix thouſand, eight hundred and ſixtcen. 


The Hebrews, Greeks, and Romans, esch expreſſed their of 
numbers by the letters of their own alphabet; and although ſever 
NP have now w generally embraced the Arabian metho Rom the I perf 

3 oman 


91 1 AbDrr 10 n. 8 . = 


Rodin notatiori is till in uſe for ſome purpoſet, a ſpies of + 
. hich here follows. | 


A SYNOPSIS OF THE ROMAN NOTATION, ; 


. 211 ws 1 as any dat is WE 7; . | 


many times its a is r OT 


Iv A leſs character before a greater takes the f 
4311 -  lefs value from the greater. 


A leſs character after a greater adds the les 
voalue to the enter. 1 
7=V1L 85 | 3 i265 
g9=IX. 
18 „ 
SO L. 


— 


For every » affixed, this becomes ten 
times _ my 
For every Co affixed, one on each 
e e c- {is thrs becomes ten times mean, 


2000 MM. p 
A line over any number, increaſes its value | 
5o09=V.  -« thouſand fd. 


5 or CCI99- 

zer Lr 100 - 7 

booOO LX. | An 
1c0000=C. or CCCIO09 3 
1000000=M. or CCœchodog- 
2000000= MM. 1 855 

&. &ec. | 

STMPLE ADDITION. 

S1MPLE ADDiTION is the mode of collecting into one fag 


ſeveral homogeneous numbers of the ſame denomination; by 


performin 8 which the following problem is folved, 
3 3 . PR 


— 


eG 38112 AD DIT Io N. "1 
FF 


— 123 | f 4 7 . 20 
Any multitude of numbers, homogeneous, and of the ſame 35 

_ denomination, being given, to determine their ſum, | ; 
5 „ * ried 


1. Place all the numbers under each other in horizontal I the 
rows, 10 that places of the fame power may be in the ſame ver- P 
tical row; i. e. units under units, tens under tens, &c. and amc 


draw a line underneath. THUS £ | 4 quir 
2. Begin at the right hand, and add up all the figures in that 
firſt row; find how many tens are contained in their ſym ; ſet I 
The method of arrangement and carrying is evident from the dow 
nature of notation z and the taking the ſum of each vertical row, ther 
is founded upon a well-known and fundamental axiom—“ the N 
Whole is equal to the ſum of all its parts:“ and as each row, and RIS 


its reſpeAive remainder, are equidiſtant from the place of units, it 
follows that the number reſulting from the ſeveral remainders thus pro\ 
arranged, is that required. e N | 
I he firſt method of proof is founded upon the following theorem: M 
he ſum of the ſymbols retaining the ſame local value, however figu! 
1 W arranged, is unvariable; thus, a + b + + 4=d + of t 
C + a. Te 3 BY | ; 
She ſecond method of proof is founded upon the aboye-mention- total 
| - ed ſundamental axiom. \ 3 | | 
| The third method of proof is founded upon the followi 
theorem. Any number divided by nine, will leave the ſame % 
mainder as the ſum of its digits divided by nine; which may be 
* thus demonſtrated: ' _ „„ 


> | h : DEMONSTRATION: 25 74 
Let N= any number whatever, founded upon the law of notati- WW —— 
dn above mentioned, a, b, c, &c. the digits of which it is compoſed, 56: 


and u the number of places that a, the higheſt digit, is from that of 400 
units; then N = a x „ Lc * 10 „ Kc. 67. 


i Fer | 32C 

by the nature of notation =a Xx io” — 1 þ+ @ | 674 

— — — . 352 
io — 14 T x10" *—1 4% &, = 896 


42 N 101 TUN 100 1 T N10 — 1 &c. +a+b 733 


; - —— 4 , - — — — — — f 
+ c, &e. but a Xx 10 1 4 x 10 Wl 1+ cX 6 3988 
, &c. is diviſible by nine without remainder : therefore N divided 4 
© by nine will leave the ſame remainder as @ + 6 + c, &c. divided 4733 
— 1 down 


* - 


86743246732 . 2867432648 4287250486 


0 & "— 
— ———— CO RT OS 
— tl ODE Hy AAA" A CASH ——————— : | — : : 
2 N «Ku - 1 4 
* 


| | 6 "ne" r 
4 * 4 * * * n N 4 DR os * * 
WEF ITS 888 * 233 
5 8 & 7 . A 
_ nally. + % 8 


X 06 


3 > 
4 e 9 
25 : ne > J 5 0 
F * 4 "Y 


Srnfrtet AvvrrT1ion; 
down oak remains above the tens, or a cypher if nothing. re- 


mains; and carry as many units to the ſecond row as m__ were © : 


tens in the 


3. Add up the ſecond row, together with the number: care © 2 


ried; find how Ay tens are contained in the ſum; ſetrrdown 


the remainder, aud carry as before; and thus continue the 


proceſs until the bels is finiſhed, ſetting down the total 


amount of the laſt row: the G dauer will ve that re<\ ; 


quired, 


. OF 5 


— * — - 0 


Method I. Begin at the top, and add all the bubber⸗ 


downward, in the ſame manner that they were added upward; 
then, if the ſums total be equal, the work is rigt 


Method II. Cut off the uppermoſt row by a line; add all 


the reſt together, and ſet their ſum under the number to be 

proved; if the ſum added to the uppermoſt row, be equal to 

that found by the firſt addition, the work is right. f 
Method III. Add together the ſimple values of all the 


figures in each horizontal row ſeverally ; throw the nines out : 


of their reſpective ſums, and add their remainders together; 
if the excels of nines in this ſum be _ to chat! in her ſam 


total, 5 work is 40 


ExAur N E 8. 5 


e (2) „ 
74567524374 2432886432 I OY 
55 — 5575865589 7876325867 


49684325087 67589432836 3258324567 
67432156758 8 1459325497 6745894078 
32507 532495 9768423256 9932480749 | 
67432758050 7325807473 7835042107 
25268974235 8673249637 4593245078 

cas hs ett e 3 

— 350961695778 494866664900 
473379754207 — —— — 

— 50961695778 5 
398803229833 —— — — 


-. 


44 I 1% Hg Lo TE | 


* 

- ++ 3 

5 1 
* 0 


47337075 4207 | 


—— a 1 


„ 
. 


* 


0 +7 
— 1 7 


7 


— — —V— — . As 1M a, bs mmm et oa 4 
= =} : — * 
e FY 
. +.» 0 AY 
' 3 
- -—.% 
5 «Y 
1 1 4 
5 s 9 
W. * 
> v3 
— 
"#8 1 
SS 
: J 
. 2X 
* * 
3 
5 2 
+; 
A 
54 
* 
— 
* * 
* A 
+1. 
* 
£ 
* 
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8 SIMPLE. (a adadhs 
TE: © INT (50 (6) 
9567894325 256432586 1 89857890 
8643258257 745803192 2365 89780 
3249670524 574312875 32501362) 
6394208675 237890682 846732589 
7543240738 4423567458 789067458 
6753624073 436798342 256780786 
7894325878 65832487 —.— 
2378016452 — 85 3856 49596 
n Is 


our ſyſtem being expreſſed in Engliſh miles as under, what 1 18 
the ſum of theſe diſtances in the fame meaſure ? 


' mination ; ; * I which -the following problem is 


units under units, tens * re ones and draw a line un- 


The method of arrangement here, as well as in Addition, 


The mean diſtance of the ſun from the ever planets i in 


0 SGeorgium Sidus, — 2252287132 
Saturn, — — 1130911644 
Jupiter, r 9:0. 

| Mars, w—— — ů 180623300 

. Earth, — — 118541428 

| Verns, — —⅛m⅛—ʃd— 0ꝛ 355744512 
Mercury, — — 


45881984 


SIMPLE SUBTRACTION. 


S1MPLE SUBTRACTION is the mode of finding the difference 
between any two homogeneous numbers of the ſame deno- 


ſolved. 


PROBLEM IV. 


Any two numbers, homogeneous, and of the ſame deno- 
mination, being given, to determine their difference. 


Re . 


1. Place the leſs number under the greater, ſo that: places 
of the ſame power may be directly under each other; i. e. 


derneath. 
i mmm "at A ear | "4 2. Be- 


- * 


1s erent from the nature of notation ; the other parts of the rule 
2 are 


, ]§«Üéð— , reer 
man at , 4 " — A * | * - — K 1 m— g FE 
— 2 0 * 


Fl 


ye 
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SfurLE SUSTRACTHON 8 


ſet the reſpective remainders underueath; but if auy figure in 


the upper row be leſs than its correſponding figure in the 
lower row, increaſe, or ſuppoſe it to be increaſed, by ten, and 


then take the lower figure from it. 


3. Set down the remainder, and carry one to the next figure 
in the lower row, with which proceed as before; and thus 


continue the proceſs until the whole is finiſhed: the number 


reſulting from the ſeveral remaindegs thus arranged, will be 


that required. 4604s 
METHODS or PROOF, 


ſum be equal to the greater the work is right. : 
Method II. Throw the nines out of the greater and leſs 
numbers, and alfo out of their difference; add the exceſs of 
the leſs number to that of the ſaid difference: if this ſum 
when lefs than nine, or its exceſs above nine, be equal to the 
exceſs of the greater number, the work is right, 


SY by 2 % _— T_ 


— — F — 


are thus evident: Wher all the figures in the upper row are greater 
than their correfponding figures in the lower row, it is very evi- 
dent that the ſeveral remainders, arranged as per rule, will, be the 
ce uue difference; becauſe the differences of the correſponding parts, 


' 


ſimilarly arranged, muſt be equal to the whole; and when ary” 


0- Mfizure in the upper row is leſs than its correſponding figure in the 
00 lower row, the ten which is added is the value of an unit in the 
next higher place, by the nature of notation; and as the one which 
is added to the next figure in the lower row diminiſhes the value of 
I tts correſpondent, the total difference remains unchanged :. there- 
0- {Wore the differences of the correſponding figures ſimilarly arranged 


will he equal to the whole, as before. | 
The firſt method of proof is founded upon this ſelf-evident truth, 

hat the difference of any two numbers, add:d to the leſs, is equal 

to the greater: 3 8 3 
Tue lecond method of proof is evideat from the firſt 6f this, 


e. end the third meth-d of proof in addition; becauſe the greater 
m- number is equal to the lefs number and the remainder, and the ex- 
eſs of nines in the ſum of o or more numbers is equal to the ex- 
Ze- Nees of nines in the digits compoſing thoſe numbers: therefore tke 
— Ercceſs of nines in the greater will either be equal to the Jum of the 
on, PErceſſes 11. the other two, or equal to the difference between that 
ule Num and nine. | 


2. Begin at the right hand, and take each figure in the 
lower row from its correſponding figure in the upper row, and 


a Method I. Add the difference to the leſs number, and if he 


F VVT 


” 


- 


— —E—— — — 
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* 
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From 7432 88650; 5 From 83586749632 Fromg86745867433 


Rem.32013213313 Keim: 47718775346 Rem. 308169517557 
. Proof 14325867935 Proof 83 $86749632 Proofg8674586743: 


long is it ſince the underwritten men of eminence lived ? 
"MM, 


©3597, Pythagoras, founder of the Pythagoreas philoſophy, 1 |_ 
c 


3672, Ariſtotle, the Greek philoſopher. - _ 
3727, Euclid of Alexandria, the mathematician, 


3849, Diogenes, of Babylon, the ſtoic philoſopher. 


3996, Horace, the Roman lyric poet. 


1293, Roger Bacon. v2 tural philoſopher. : 


15 50, John N. pier, ba on of Marchefton, was born, 
1642, The illuſtrious Newton was born, 


1783, That profound mathematician died. 


- 


HSAs. 


Take 42312654622 Take ke 35867974286 Take 6785703498 75 


——— — — 


From 682 10374583 From 68172 From 110 5 86 5 
Take 3758.34 8 Take 64208198327 Take «32986735739 4 


— — — 


* 
— 


| BB — 64 
— — a — . — — = 1656 


— —@©  —_ 


II the Chriſtian Era commenced Anno Mundi 4004, how A 


3097, Homer, the Greek poet. 
3559, Pindar, the Greek lyric poet. on 
3734, Epicurns, founder of the Epicurean philoſophy. - 
3740, Xeno, founder of the ſtoic philoſophy. | 


3794, Archimedes, the Greek geometrician. 


39co, Vitruvius, the Roman architect. 
3985, Virgil, the Roman epic poet. 


It Ovid, the Rene elegiac poet. 
1255 Strabo, the Greek geographer, 


1582, George Buchanan, Scotch poet. 


1622, That famous diſcoverer of logaritnms died. 
1675, James Gregory of Aberdeen, mathematician. 


1727, That incomparable philoſopher died? 
1707, The great profeſſor Euler was born. 


* 


MULTIPLICATION. 


— 


bt 


How lon g is it fince the un terwritten memorable events ?. 


. M. 


1770, The celeſtial obſervations begun at MY 
2289, Prometheus firſt ſtruck fire from flints. 
3284, The firſt eclipſe of the moon on record. 


3404, Maps, globes, &c. invented by Auaximander. 
59 575 The = Alexandrian library burut. 4 


London founded b 
London Bridge fi | 
Gunpowder invented by Swartz, a monk, 


49 
1163, 


1340, 


the 3 
built of ſtone. 


1494, Algebra firſt known in Europe. 
1608, Satellites of Saturn diſcovered by Galileo, 
1614, Logarithms diſcovered by Baron Napier. 
1606, Fluxions diſcovered by Sir Iſaac Newton. 


1781, The Georgium Sidus diſcovered by Herſchel. 
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"SIMPLE MULTIPLICATION, A 
Stete MyULTiPLICATION | is the mode of finding a num. a 


ber, ſuch, that any two numbers of the ſame denomination t! 


being given, the number found ſhall contain any one of then 


lo often. as there are units in the other. fi 
The number thus contained is called the Multiplicand. n 
| The number ſhewing how often that is contained is called fi 
the Multiplier, n 
The number found is called the Product; 2 a 0 
which che following problem is ſolved. = 
PROBLEM v. | Al 

Any two numbers of the ſame denomination being given, 

to determine a third that ſhall contain any one of them ſo often 

2s there are units in the other. | 3 a 

f | ar 
125 8 ä RU LE“. fo 


1. Place the multiplier under the üben ſo that unit} th 
may be 1 units, tens under tens, &c. and draw a line un- 


: ? m 
i” * 2 n a * 1 Be» if 
5 — p 1 3 3 3 3 a - to! 
lt is plain that the ! products of the hill b 
each of the 1 ures in the multiplier are properly determined, ſup- 
poſing theſe figures to poſſeſs their ſimple values only: for che pro- 
Aut of any two ſimple figures contains the one ſo often as there an 
units in the other, per definition; and; the tens that are contained in 
any one of theſe products, will, by the nature of notation, become 
ſo many units in the next pigher order; therefore each of the rom 
: of 5 on the above ſuppoſition, is properly determined. 
Suppoſe now the ſeveral figures in the multiplier to change thei 
local values, it is evident that their reſpeRive products will under: 
go a proportional change; therefore whatever place any figure « 
the multiplier poſleſſes, the units place of the product, ariſing fro 
its e value, mult poſſeſs a place of the ſame name, which i 
agreeable to the rule. DI 
The methods of proof may be demonſtrated i in the followin can 
manner. M - 
Method LPut m,n, and P = = the aultiplicand, mulüiplier, al _ 
e 
product reſpectively; then, X n P, . n . and z = 2 of t 
the two laſt equations be multiplied by z and reſpecti . th 3 


will become m , and SOS FT. therefore m Xt 
Metht 


—̃ —— Ü. 5 — — ͤN1— 


„„ ˙ » 
i 4 


— 
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2. Begin at the right-hand, and multiply every ſigure in the 
moultiplicand by each of the figures in the multiplier, one after 
um- another, and Place the products under one another in rows, 
ti thus: | 
* 3. Reckon how many tens there are in the product of the 
grit figure in the multiplicand by each of the figures in the 
multiplier, and ſet down the remainder dire&ly under the 
led figure you are multiplying by; carry as many units to the 
next product as there were tens in this laſt, and take the tens 
ning out of this increaſed progutt ; ſet down the remainder, and 
| continue the {s until the whole is finiſhed. 
4. Add all the products together, as they are now arranged, 8 
and the ſum total will be that u 


e Proor 


Method I. Make the former multiplier the maldpticant 
and the multiplicand the multiplier ; and if the product found 
from this operation be an: to that found from the former, 
unit the work is right. 

- un Method II. Throw the nines out of the auiloplicand and 

5 multiplier ſeverally, and multiply the two exceſſes together; 
Be. if the exceſs of nines in this product be equal to that in the 
total . the work is right. | | 


EXAMPLES, 


974325689356 855749674325, 
234 | 345000 
| 3897302757424 . 428374$371625000 
7 2922977068068 3426998697 300 | 
: 1948657378712 2579249022975 
227992211 399304 293 578637642105000 


PT 0 — — 


——__——. 


SR 


Method II. Put M and N = the number of nines in the multipli- 
cand and multiplier reſpectively, n and ꝝ their exceſſes; then 
Mu = the multiplicand, and N + z = the multiplier, and the 
product of thoſe factors will be = MN+ Mz + Nm + mn; but 
the three firſt terms are each a preciſe number of nines; becauſe one 
of the factors in each is io; theſe the: efore, being negletted, there 
remains n to be divided by nine; but is the product of the 
two forges exceſſes: therefore the truth of the method is 8 

| 5 AN 2. 
6 Multiplß 


. 


) rue OE DIVISION. 


Multiply 7432458315694 by 26. A.. 193243916208044 


Multiply 8543256741865 by 134. Ar/. 1144796403409910 


- Multply 5946759325686 by 496. A/. 2949592025 540256 
enn $507435074964- by 4263. 
Arſe 36694326995956472 
Multiply 9643258674897 by 8467. 


. Anſ. 8164947 1200352899 
Multiply 243867 4567432 by 9658. 


Multiply 7943267489325 by 24503 
Anſ. 195110479340289957 
Multiply $7345689458674- ane 
5 Anf. 2808333104170183128 
Multiply 874574234567 by 79435. 
= Anſ. 694712632822829645 
Multiply 6486749432586 by 823456. 
if. 5316849060601 136352 
Multiply 49864789432 586 by 943 567. 


Arſe 47050769770536874262 


| Multiply 67432586743285 by 4230504. | 
Anſ. 285 277873903918762740 
Multiply 1325867432586; = 8674325. 
A1. 6354055017 1726264775 
Multiply 30758006732586 2 600325 80. 


Anſ. e 0 gays, 1880 


Multiply 6749870860032 s by 74325670, 
Anf. $016886740853917842750 

Multiply 864325867 43258 by 234567890. 
| Au. 20274309499608000785620 


SIMPLE DIVISION. 


Sid LE Div1s10x is the mode of finding how often one 
number is contained in another of the ſame denomination, 

The number containing is called the Dividend. 

The number contained 1s called the Diviſor. 

The number ſhewing how often the one is contained in the 
bother is called the Quotient; by determining which the fol- 

lowing problem is ſolved. 


PROBLEM VI. 


"Any two numbers of the ſame denomination q being given, to 


determine how often the one is contained in the other. | 
| g RvuLE* 


LES 


42. 235527189722 582 56 


hs. 
- % * 
— 
- 5 ” 
* v = * 7 . 
— P "x , : 
1 * I 7 PS : 
A * ” 
* | 88 {= 
» 8 


D on 


and place the diviſor on the left. | | i 
20᷑. Find the number of times the diviſor is contained in as 
many of the left-hand figures of the dividend as are juſt ne- 
ceſſary, and place that number on the right, ths „ 

3. Maltiply the diviſor by that number, and place the pra- 
duct under the above-mentioned figures of the dividend, * * © 
4. Subtract the ſaid product from that part of the dividend _ 
under which it ſtands, and bring down the next figure of the 


1. Draw a curved line on the right and left of the dividend, - * 


= 


2 


T dividend to the right of the remainder, 
„ n | 
* According to the rule, the dividend is refolved into parts, out 

5 of which the diviſor is taken one after another. It remains to 
| be proved, that the ſeveral figures of the quotient taken as one 
number, according to the order in which they are placed, is the true 
19 quotient of the whole dividend divided by the diviſor; which may 
| be thus demonſtrated. | ; ; 
2 Dem. The local values of the ſeveral parts into which the divi - 

dend is reſolved, are as their diſtances from the place of units; but 
To) the ſeveral figures in the quotient, and the reſpective parts of the 
5 dividend from which they were taken, are equidiſtant from the 
T place of units: therefore the quotient figures, arranged as per 1uie, 


is the true number required, | | 
The firſt method of proof is evident from the nature of mul- 
tiplication; becauſe the dividend contains the diviſor, either ex» 
actly or with ſome remainder, fo often as there are units in the 
quotient ; therefore it is plain that the product of the diviſor and 
quotient, together with the remainder, if any, will be equal to the 
dividend, 25 | 
The ſecond method of proof is plain, granting the truth of the 
firſt ; becauſe the ſeveral rows of products, as they ſtand in the di - 
viſion, are the ſame with thoſe in the multiplication, only placed 


\ 


in an inyerteg order, (i. e.) the arſt in the ore is the laſt in the 
other, and vice verſa, each reſpective figure poſſeſſing the ſame local 
value in the one as in the other. | 5 

The third method of proof may be demonſtrated thus: 

Dem. Let Mand N = the nines in the diviſor and quotient re- 
ſpectively, and n = their exceſſes, and r = the remainder after 
diviſion; then M + #2 = the diviſor, and Nn = the quotient, 
the product of which, + r = the dividend =MN+ Mn INN 
Tun Tr; the three firſt terms of which being neglected, as & 
multiple of nine, there remains m# + 7 to be divided by nine; 

„ to but an eis the product of the two former exceſſes together 
1 * remainder: therefore the truth of the method is evident. 


ny 


C 3 5. Divide» 


/ 


„ 1 stur IA Div is fox. 


8. Divide "2 remainder, thus increaſed, as before, and if 
at any time it is found leis than the diviſor, put a cypher in the 
; quotient, bring down the next figure of the dividend, and con- 


tinue the proceſs until the whole is finiſhed, the . 


figures thus arrauged will be that required. 


MzTroDs OF PROO r. 


Method I. Mult ply the diviſor by the quotient, or the 
quot ient by the diviſor ; and if this product, together with the 
remainder, be equal to the dividend, the work 1s right. 


Method II. Add together the remainder and all the pro- 


ducts of the diviſor by the ſeveral quotient figures, according 


8 equal to the dividend, the work is right. 

Method III. Threw the nines out of the divifor and quotient 
ſeparately, and multiply the two exceſſes together : add their 
product to the remainder, if any ſuch there be, and throw the 


equal to that in the dividend, the work is _ 


. : EXA TES. 
. {+ Dividend. 


: Remain ... .. | | 
Divide 3081440918904 by 12, - Anſ. 256786743242 
Divide 193243916208044 by 26. Anſ. 7432458315094 
Divide 114479049 3499919 by 134. An. 854325674185 
Divide 2949592 8 7 y 499. An. $946759325600 
Divide 3009432609 5986472 4 4283. Au. 856743 5674084 
Divide 8 164947120035 2899 by 8467. An. 964325867489 
e 235 ee $82 cb by 9658. 4. 2430074597438 


Ivide 


to the order in which they ſtand in the work; and if this ſum 


828 — — youd 


nines out of the ſum; if the exceſs of nines in this ſum be 


Diviſ. 506335 6(2294 Quotient 
? 648 28 | Diviſor 324 
; — — 25 — 2294 
© 952 N 
1. 648 | * i 
| — | : 291 
3049 648 
2916 at cited .. 648 * 
. „ Proof 7, 7432 ob 


\T avLEs or Coins, Wichrs, & c. 27 | 


f Divide 1951 10479349289957 by 24563; -"jþ 
5 fe 1943267489325 8 
B Divide :808333104170183148 by 48972. | 

- Asi. $7345689458674 | 


Divide. 6947 2632822859645 by 7943 + | 
Arſ. 8745674234567 


Divide $316849060760113635: by 82348. | : 
1 _ 6456749432 5867 
ie Divide 470507697705 36874262 by 94356 7. 
Arſe 49864789432 586 
_ Divide 285277873903018762740 by 4230564. - | 
8 An. 67431586743285 _ 
m Divide 635469550171726264775 by 867432 
Anſ., "13258674325867 | 
nt Divide 1845482499814507651880 by 2 


Ir | Anf. 307 58006732586 
he Divide 5016886740853917842750 by 14325670. | | 
be Anſ. 6 7498 708600325 | 


| Divide. 202 74309499608000785620 by 1 
Aaſ. 432586748 


TABLES of COINS, WEIGHTS, and MEASURES.” 


en Mon Ev. 


Farthings. ee en 
. 2 1 fen (D. ö 
ö 1 Shilling. „**ͤͤö»ꝰ; 
| 900 = 240 = 20 = 1 Pound. 44ͤ 
: Tx oY WEIGHT. | 
; Grains. 8 | Gr. 
24 = 1 Penny-weight,, . | Dwe. 
480 = 20 = 1 Ounce. HO. 
5760 = 240 =12=1 Pound. ] 16. 
242 APOTHECARIES WI Ion r. 
594 Grains. 
1 20 1 Scruple, 
* 77 ͤ 
2 4 | K Ounce. 
— ' $760 2 288 = go = = 12 =1 Found. \ 
vide C 3 1 5 Avo1sDurors 


4 


=- 
_ 
*Y 


5 4 
CJ 1 


Tanrts or Coins, WaionTSs, &c. 


Avolx pros WEIGHT. 


— eve wag _ 
GOIN OP ⁵⁰ w Sp A ⁵Üͤl ² ̃ -Ä St oe OOO 
* — 
* 


IG. 16 — I Ounce. | | 8 . 
256 2 16= — 13. 
1 448 = 28 2 1 Quarter, . gr. 3 
6% = 179907 n 14 1 Hundred weight. cwt, 5 
573440 = 35840 2240 = 80 = 20 = 1 Ton, of 6 
| 10 
. Wo O1. WIe nr. 20 
Pounds. 10 | 8. 
» == 1 Cle. 15 p 
14 2 1 Stone. Se. 
1 To. ; 4 
— . = 1Wey. ' 3 | 
== 6= 14=':= 1 Sack, Sa. * 
4369 = 624 = 312 = 15 ü 24 = 122 1 Laſt EY & 
Lo x Gs MZAs ux. pu 
Barley Corns, | | ? B. g7 
3 3 Inch. | In. q 
g6= - 12 = 3 Foot. | | Zi.. 
iz ma. d. pi 
go 198 = 162 = g3= 2 Pole. . 
237 60== 7920 = 660 = 220= 40 =1 Furlong, | F. 
rg0080=63 360 =5280 =1760=320 =8=1 Mile. M. p 
S ARE MEASURE. cf 
Inches. 33 . 5 In. 256 
i - 4 Pooh : Ft. 512 
1296 = g= 1 Yard, Ta. 
— rm. {PP 3 
2668160 = 10890 = 1210 = 40 = 1 Rood. - R. Se 


6272640 = == 43550 = = 4340 = 160 = 4 = 1 Acre. J Ac. 


iCLrLoTH Mes E. 
Inches. 6 : 
24 = 1 Nall. 

<=. 4 == 1 Quarter. 

30 * 16 = 4 = I Yard. 

47 —= — 1 — 3 = == 1 Flemiſn Ell. * 
eee e e | 


—— — — : ̃ LBMMm — 


: „„ Tln or Co ius, Werours, &. 19 


1 ' Wins Mearvas WEE oa 


2X a 3 7. 
8 4 = — 1 Gallon. | - I 
336= 168 = 42= 1 Tierce, 7 =: 
| $04= 257.= 53 =14, = 1 Hogſhead. 5 Had. 
x 672= 336 = 84 = 2211 =1 Puncheon. - Pun, 
1008= 504 =126 = z= 2 1 1 Pipe. | Pipe 
2016 1008 = 6 = 4= 3 2 i Tuo. Tun. 
AL E and BEE A MEASURE, i 
Piats. ; : 8 ] Pte 
2== - 3 L2uart, _- 2e. 
= 4= 1 Gallon. | Gall. 
72= 362 = 1 Firkin. 4 Fir. 
144= 72 = 18 = 2 =1 Kilderkin. > Kil. 
BH: 288=144 = 36 = 2 Harrell. | Bar, 
pd un = 4 = ==1& = 8 Ho | Hhd, _ 
1 = 72 8 =4 = 2 Sin uncheon | Pun. 


Day W K. E. 


1 | „ 
8= 1 Gallon, 5 | | Gall, 
16= 3 = 2 Peck. n | —_ 
642 $= 4= 1 Buſhet- | | Buſ. 
255. „ 16= 4 = 1. i Co. 
512 2 64 = 32 8= 22 1 Quarter, Ar. 
2560= 320 E 160 =40 = 10= 5 = 1 Wey. „ 
51508 690 In 90 0=20=mw=2 ili. La. 
Seconds, - ESO l Eb ; 
= 1 Minute. 


602 — ES 
386400 1440= 24 1 
. 604800 10080= 168 7 = 1 Week. 
I. 2419200= 40320 6722 28 = 42 1 Month. 
re 31449 524160 8736 3604 =52 =1i3==1'Year. } 


. N. B. The odd time is here neglekted. the eomplete rero- - 
E. bitten being performed in 365 days, 6 hours, 9 minutes, al 
„. E. Ii feconds. wy 


> 


' COMPOUND 


5 20 - ComrovnD. ADDITION. - 
COMPOUND, ADDITION. F 
Controu up Apbfriow is the mode of collecting into one 574. 
ſum ſeyeral homogeneous numbers of EM denominations; 18 
| DE performing which the following problem is ſolved. | 11 . 
PROBLEM VII. _ 
Any multitude of numbers, homogeneous and of different I 4537 
denowipations, being given, to determine their Rams © 742 685: 
er ue? 97 
15 Place the numbers {6 that thoſe of the ſame denomina- 7450 
tion may ſtand directly under each other, and the higher order 1324 
on the left of the lower; then draw a line underneath, 235 
28. Add up all the figures in the loweſt denomination, and 
find how many units of the next higher order are contained a 
in theit ſum. 
3. Place down the ade, and carry the units to the 


next higher order, which add up as before. ; 7 

4. Proceed thus through all the various orders, or e 6 
nations, to the higheſt, the ſum of which, together with the 7 
ſerveral remainders, will be that required. 6 
f The methods of proof are the ſame in this as the two Jy 5 
in Simple Addition. 5 6 

i EXAMPLES or ENGLISH Mon Ex. | 4 
„„. 5 „„ Sg.  £& "ite 7 

| 743258 19 11 3 843274 14 c6 2 964324 10 11 1 9 
* 64325 16 10 2 674306 11 10 1 586396 11 10 2 8 
874236 14 09 3 256732 15 11 2, 458678 16 08314 


2c 8 ig 111. 799% 14 08 3 307459 17 10 2 
678943 12 10 2 5074455 16 100 685674 18 110 
856757 17,08 3 456789, 12 11 2 . 240739 I2 10 3 
497643 18 LI 2 -- 267432 7 og oe 28774 14 06 1 


943014 15 100 858574 18 11 3 754 19 110 74 
732589 16 11 3 678923. 10 10 2 890125 1 11 a 45 

— 73 

61430 O7. 11 8: 5077938 14 05 . 5045805 15 1 4 $1 

; Bus AL DIESEL REESE EE 76 
: * The reaſons for the arr angement, carrying, and methods of 97 
proof, in Compound Addition, are the ſame with thoſe given for 74 
Simple Addition. 35 
Simple and Compound Alditions hivg only the following differ 8 

ence; in that the local increaſe is conſtant, in this it is variable. * 


N. B. In all. numbers whatever, whether ſimplę or compounded, W — 
the numbers wbich ſtand in the various orders or denominations, of the 
are called numerators, and the numbers which aſcertain the mus name 
1 N 


0 ” % 
5 me . 


Comrovnd 


1" 1 


ADDITLON. 


;2T | 


£ „ . 7. Va 4. d. Q _ 4 3 4 7˙ ; 
ne 1732567 18 11 2 8943258 14 03 2 94586745 14 09 3 
. 74325674 16 10 2 7325674 15 08-1 73256874 15 2 2 
18; 7435 | 
68432567 17 11 3 2356749 16 10 2 67432567 10 10 3 
25074567 16 10 2 5435679 14 11 2 74358674 15 10 : 
ent 148325674 12 08 3 6745748 12 07 2 67456745 16 11 
| 68532568 14 00 1 4567325 10 08 2 73867430 12 10 : 
97008674 15 10 2 7480749 18 11 1 20137358 10 11 2 - 
aa. 74586740 16 11 3 2056756 16 10 3 74325074 12 08 1 
der 73945675 18 11 2 7589432 17 ob 3 10256749 17 11 2 
23586743 12 10 1 4732567 15 10 2 . 18 10 1 l 
nl © Abs 25 
red GE OR APIOLYY e _— 
Ex AMPpLES oF TROY WIG Ar. 
the Ib. o. Mut. gr. Bb. ox. deut. gr» 11 
4 75674325 11 18 22 476647 10 17 16 
vole 67432567 10 16 21 432586 -11 09 2t 
the 74325674. 08 12 20 243250 10 10 22 
67432889 11 16 15 345678 11 12 13 
irſt 85748575 10 12 08 1415679 08 oz 17 
07450003 6743 08 17 18 8943235 11 17 12 
4567 11 16 21 5674367 og 18 18 
. . 73456248 og 15 16 3234857 10 12 22 ; 
_ 9433 5074 $0: 40 > 19 2507439 06 ft 11 ö 
0 2 83450748 10 12 12 2038387 11 18 20 
8 3 — — ä— —— — 1 
4 A — 
I 0 5 38. o. dkiut. gr. 0%. cut. gr. b 
o 31 8423476 11 18 14 14567432 o8 12 21 4 
511 0743258 10 19 21 5745 743 05 16 19 . 
10 7432636 11 16 12 456074325 11 11 WW ĩðͤ 
0 31 4507432 og 11 13 91202132 11 18 19 5 
— 7325867 10 16 17 41206743 10 16 12 
6 31 8194325 11 13 20 67456874 06 17 22 
— 7684325 11 14 12 86743258 10 13 21 
—i 9234597 oo 16 8 74567432 11 12 20 
"ill 7425678 10 19 28 94325874 02' 10 00 
| 3567894 6 16 12 674325386 11 12 20 
ffer- g K—k( — — — — 
. nnn Ines —— — ͥ — — — 
ded, MW — — 0 cw 3 1 
ions, Hef theſe numerators are called Anat but in reduction, that =" "of 
alues name is given to the reciprocals of the proper denominators, merely 
of v prevent circumlocutio.. | 
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— 
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I—U— * — — — —— — 
— 
— 
* 
4 
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0040) 09 05 EIS — . TIES TY He Hr . ATI NV SAS -w 
— a — — — — — — — 
- 
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| Comrovnd ADp13108: 


M oz. deut. gr. lb, on. daut. gr. 
852347 ,06 13 10 47652347 11 19 22 
674325 10 16 20 32567437 01 12 21 

- 345074 11 1 14 74327074 10 13 23 
514867 10 18 17 67432456 ͤ11 18 21 
732466 11 19 27 13245074 40 12 20 
643258. 10 16 12 72345647 09 19 19 
748325 08 10 10 | 45074323 13: 12:01 

: 325073; O 17 11 70305860. ol o 10 
; £8498095- 12 21 89432580 10 13 14 
367483 08 14 22 53258674 11 16 12 

e eee 2885 tf 
you Re OF APOTHECARIES WEIGHT. | 
©1Þzh4 54S 3 gr. Þa :1& Sf 
54755416" 12 ) 2 19 658532 69 6 1 
74345678 10 3 1 16 25867 10 3 2 
74321468 10 1 0 17 32507 co 6 nx 
32567867 11 O0 1 02 23504 Ol 17 2 
67423240 03 6 2 11 74324 11 4 1 
32450748 10 7 1 03 549860 10 3 © 
$43269075 11 45757 11 ©! 74924 {40 52-0 
103 58674 10 2 1 13 37434 II 10 
14567423 11 1 2 16 32568 03 6 1 
—— 00 31> ad 78674 5 5 ©. 

T9 JR nn aid: I: 2; ag 
765423 ob 7 Es 17432586 10 6 2: 38 
4745074 o 6 2 18 3245074 10 7 2 17 
1045034 en reinen 3867433 it 3, 436 
249467 10 1 00 12 7432568 11 2 0 12 
745674 / 2 1 16 6743256 06 1 © 03 
"243250 147 i755 5155 27 5325367 10 5 2 12 
4632587 10 4 217 33580743 11 3 2 44 
456732 108 3 1-19 745864 10 6 1 456 
743245 11 I O 12 2432507 11 5 1 12 3 
326674 10 0 1 14 6432586 8 4 O 12 I 


ComurounDd ADDITION. * 


5 333 „ 1 3 


3 
34165476 09 5 1 14 $23476 „ 
34507459 08 4 2 8 674325 6 1 
74005948 10 3 1 10 732030/-41 77 
| 24350745 11 2 1 18 67434) 6 3 1 
| 49507432 6.124 12 235654 11 5 2 
| 35843250 11 6 2 19 723567 05.4 1 
58674325 19 7 2 © 832586 10 2 0 
49367432 06 Ä4 1 10 503007 0 1 O 
. „ 
5 35456 745 00 1 © oo 358606 10 7 2 
4 
5 ExaAur ES or Avoinburois WEIGHT. 
2 Cut. gr. Ib. oz. &. © a qr. Ib. 0%. dr" 
g 6423476 ; 27 12 14 5423476 2 24 13 1 
8 7423437 2 20 13 12 7432587 1 21 14 11 
2 2786743 2 18 15 12 6394358 2 22 11 10 | 
9 $654329 3 18 14. 10 7432557 3 18 10< As 
65 345678 0 22 12 oo 6324556 2 16 0 or 
4 78567 1 24 13 13 -- TCO922C- 1, 230 K-08 
2 84957 58 1 3945678 2 22 12 13 
4 * Ib, oz. dr. Cut. qr. Ib, ox. dro ; 
6 1 10 12 13 54765476 3 24 12 13 
＋ 20 11 22 bac ran 2 16: 20: 8 
+ 3 22 12 13 34505742 1 10 15 12 
15 92 19 14 1 173254356 2 14 39 11 
5 1 12 15 12 657432542 1 15 156 4 
- 2 08 14 o3 20845235 2 17 14 1 
5; 3 21 15 04 2543245 3 10 14 11 
* As DDE tet 35450742 I 14 12 09 
0 | | 89435043 2 10 10 00 
75 — 10860703 1 12 12 13 


Cut. 3 


ox. . "hone gr. . . 4. 

652347 3 27 15 15 7654 2 22 08 og a 

745237 2 22 14 10 6453-1 21 14 12 4 
295674 1 21 12 11 25255 53. 437 45:8 325 

743567 2 20 12 10 6423 3 29 14 0 

325868 1 19 10 10 2545 3 24 12 10 20 
464985 3 16 14 13 3497 2 18 15 oo 44 

323543 1 17 14 00 2345 1 16 oo. 10 975 

725432 2 14 12 2 3574 2 17 14 09 567 

674353 1 16 14 03 7548 3 14 10 11 245 

945074 2 19 13 14 $079 3: of, 1, ag cit 


EXAMPLES OF Woor, WEIGHT. 


Lo Es . 
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4-4 


K. M. T. S. el. B. S. cl. I. „ 

2M T2 $172 0- 4904 1 %ͤ QM 674 
432 10 © 5 © 1 5 56 75 10 © 4114 43; 
T 94; 21:1 % 0 95 
8567 o8 1 0 1 3 4564 10 1 5 116 
2456 10 0 6 o. 1 4 5675 11 © 3 © 32. 
$042 11 1 4 7. 0.0 + 7432 9 1 4 '1 1/3 
49.10 1 3 1 1 3 2586 10 1 3.1 1 fact 
8664 06 1 2 4967 11 © 1 Oo © 00e 
7543 e t 1 56 5863 10 1 1 119335 
TJ 2345 11 1 6 1 % 5869 
K. 4 . . e . I. &. N. T. 8-4 "50 
$325, 111 6 11 0 6 74325 10 1 6 1 1 4M 5%; 
8674 10 0 4 0 1 4 45578 11 o 5 1 0 ite. 
G4 111: n i 73% 10 1 4-<0 4: 0G 
, 2456 19 0 4 1 © 2 24567 11 1 5 1 0 022% 
7357 uy 4. 2 1 1 6 73258 10 0 0 0 1 17141: 
Hd nt 70: 53906 5 67432 11 1 4 1 ©. 86 
' 1485 BY TE 32507 10 0. 6 1 56/4 
3 20 0 4 0 © 4 86743 11 o 4 1 1 "6: 
t 6 1 1 o 97435 10 0 1 0 io 

> ib ab „ 8 0 06 /2 5 O 1 6 1356 
2043 1111 6 — — — 
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oed b A v DTT To 


f eee 


| wr O Do 


— %* « *; 8 
\ ; : , 5 * 
* * 


3 
. Be T. 
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- 
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09432! 34 4 
245078 49 6 
$32450 54 7 
18505 $2 4 


0 20 „ 20 200 0 


— 


1 


5 
1 
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ONE 50 
1432 1 03 


56745074 39 
04324507 45 
25103408 56 4 
133560543 51 


2 nh 


202 OO =O 60 mw 
oe LS 


* 


O0 = 8 0 == = 8 3 


0 ious 
80 6 
oo 


5 


— 
— 


, 
p 
— — 
— 2 — 
9 * - X's * 
* 


joy 
bg -8 | uy 
dd 


1 


S. ci. 
52347 100 1 Eb 3 
24535 i e e 
24589 10 10 1 0 
86743 06 o 6 4 
23567 10 1 4 0 x, 
54324 11 © 1 ©: 
$5407 5 1:2 N 
74 10 1 4 1 9 
58564 It 0 i „ 
l eee 
hn — 


8 Ts ; | / 

EXT AMTLES OT LonG MEASURS. 
D. MN. F. L 2.8 
2 39 5 2 11 2 
110 2 


D. M. F. P. Tu. F. I. . 
25074 46 7 38. 5 2 10 2 
67432 52 6 354% 
567/43 25.5 23: 55700117? 


74583 -51 4 13:3 1106/25 


43245 52 6 29 4 2 11 2 
74324 38 7 38 5 0 100 
68743 52 4 08 1 2 00 1 
34507 44 5 19 2 111 2 
49678 58 6 29 1 2 10 
54583 32 5 39 21 0½᷑2 


8 39 5 209 
450324 54 33049002. 
674358 49 4 31 4 1 02 1 
793407 5% 7 38 5 2 11,2 
674358 48 6 24 3 1 10 rx 
786435 4152310060 
243207 35 0 06 5. 1 10 2 
456743 54 4 29 42 11 2 
| 23 31 3 30 2 1'09 r 
735678 52 5 33 42 11 2 


/ 


Fa ExanrzLEs or CLoTu Maas uz. 


Comrouny Avviridn 


14. * A N. E. E. Q, N. bs. Yd, . N. 
; < 66523456 33 423416421 2507433327 
74235074 2 2 74325 3 1 2 $67435 2 2 1 
25675323 10 567834 2 10 723455 332 
74786235 2 1 724507 4 2 2 074325 21 2 
45014324 33 6734%6 2 10 707240 1 3 2 
24567456 10 274567 322 673458 3 11 
wy 23450753 0 2 567352 2 10 256754 0 2 0 
426 74325 2 1 703407 321 74349 2 3 1 
23348959. 3.2. 76539 202 489638102 
Fr. E. Dr. N. In. Fa E. Pen . = 2 N. In, 
74345074 5 3 2 9 221 2356742 4 2 0 
5 86074507421 2507325122 _ 345678 2 1 2 
32450782 1 2 5674586 oor 732586 310 
56753246 331 7003249 2 10 254324 12 2 
24567466 5 2 2 3256758 1 2 2 24235 4 2 2 
67894325 4 . 7423507 21 © 725780 2 11 
74325078 3 2'2 2703450 10 x 243575 422 
88674567 2 0 1 7235678 212 854906 2 1 0 
94266310 0 2 2 6267432 1 2 2 200457 4 2 2 
n hd 412 735252321 1 476775 3 1 2 


EXAMPLES OP Squans Maas n 


; i A. P. Ta. Ft. N A. R. P. Yd. F. ? 
74325673 39 39 7 © 73256 3 38 29 6 4 
33254765 36 28 6 45674 2. 33 90-1 Wl 7? 
5 24507432 23 30 8 32586 1 32 22 2 
657305863 35. 18 5 58074 3 36 25 4 : 
32586749 24 00 4 24567 1 22 0 7 
67432587 $4 22 0 64668 2 19 16 1 5 
945607450 22 17 6 32457 3 31 21 4 3 
53474224 33 16 1 25675 1 21 22 7 8 
94325765 20 21 3 80943 8 9 
74557870 23 11 2 32568 3 22 19 8 1 
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Con ru D ADD 12% 


567432 


32 14 68 


R. P. £4. Ft. 
eee 33 ee 
567432 2 33 21 8 
. 5 L240 EL 
773 „ -F.. 
155 3 22 1 
7360743 1 22 19 7 
£43592 "4 a a 
356432 3 31 218 
7506874 1 20 19 6 
325045 2 22 16 4 
e en 
$24325 3 34 24 6 
743259 1 32 22 7 
324567 2 28 21 
763258 1 32 24 4 | 
490734 2 16 18 4 
943258 1 21 22 8 
752367 © 09 15 4 
328573 2 36 29.5 - 
432045 3 24 10 7 
2 


1 


An 
r 


N 
45574399 62 300 
58 25 1 © 
67325866 61 2 © 
32543258 55 1 
70432585 ᷣ 1 20 
58673257 48 1 © 
35700429 44 #70” 
8732 5867 35 . 
98674325 61 21 
10753945 84 3 & 


.1 


= 


473249 


N ** a. . 
6743256 1 . 200 3 
3242 567 2 = N 
6732478 3 34 22 ; 
3428689 1 36 29 7. 
345694¼5 2 24 21 1 
5 - 7632 5 17 16 4 | 
355673 2 14 24 2 
2225632 5 29226 
6732543 2 33 29 7 
5943088 5 20 12 3 
e E 
735807 1 33 2983 
4232 56 2 34 22 4 
350743 3 21 20 7]. 
807584 2 22 131 
675843 1 29 272 
567230 1 35 25 7 
751245 2 29, %% 
245862 3 31 21 4 
574567 1 30 20 0 
3 - 21 23,70 


"REL 


S 1 a * — Was 


EXAMPLES IN WINE MEASURE. 


_ 


" Pr. 


Tuns. P, H. G. 
643258 1 1 60 2 1 
734205 1 ©. 62 3 0 
875873 1 1 58 21 
678958 0:0. 50 0 1 
325867 1 48 = © 
437580 ©: 2: 84 84; © 
32 5867 r 0: 22:22 ©: 
78 9432 11 1 $8587. 
298783 1 1 614 o 1 
732358 1 1 59 1 © 
— — O—_ 


* 


% 


\Compoyny. 6 Wa wn. 8 


' "ol Barr. 5 F. G. 2. Pr. 


ExaurIES or ALE AND BEER MEASURE. - 
Fung. B. H. G. t. 


1786743 1 1 8 3 1 \\ \ 764324 1 1 f 3 
247432 1 6 2 5068943 1 © 50. 3 
1 674895 0 1 48 1 
745074 1 1 7 0 1 324568 1 1 42 2 

15 4 1 0 567874 % I 41 3 

586749 © 15 3 * 742359 1 0 32 2 

* 4587499 2 4: 3 2 1 867432 1 £2 1 3 
Nan t 4 2 0 274308 1 1 50 2 

967849 O © 6 3 1 749867 1 1 31 * 

$00700 1 2. 0.02 1 100587 oO 0 51 2 

— — —— — 


e P. b. G. W. Pr.. Jus. P. H. G. 2. P. 
768325 1 © 48 0 * 767432 -I 1 24 2 0 f 
878677 1 1 50 1 „ 674324 O 0 0 11 
38580, wd © 5 0:0 © 395675 1 1 48 5g ol ; 
896735 © 1 „ 256758 1 1 51 l © / 
74325, 1 1 4 3 1 586894 0.1.56 2 1] 
67 1 % i % 95435 1 % 81 3 of { 
732496 o I 29 2 0 e 1 1 64 11 © 
395807 1 © -bo 1 0 786783 1 0 51 2 0 8 
496785 0 1 61 2 0 2658672 o 1 56 0 9 5 
887432 1 © 52 1 1 345742 1 1 60-2 1 : 
— — — „ | 5 —— — 5 
— — w_————n— ee ones. 4 
Tuns. H. G. 2: Pts Tuns. P. H. G. 2. Pt, ; 
632586 3 29 1 1 89586 © @. g 2 o 
743258 2 48 1 © 73258 T 1 44 1 
238005 4 2 24507 1 © 61 2 © 
768496 1 55 1 0 49675 1 1 54 2 1 
946858 3 56 1 1 12348 © © 62 3 © 
497685 1 23 2 '1 74150 1 1 49 1 1 
33 2 61 2 0 57587 1 0 54 0 
5 28557 3 5 "8-1 24968 1 1 58 1 0 
92 . 2 44 1 0 67587 0 1 42 3 © 
. 894324 3 60 0 1 49246 10 ob 2 9 
by FN 5 — LESION B69 | 
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CS og wee 
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EH GAO ee ne pO wn 
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- Exam?LEs in Day MEASURE. 


9 


— — —— 


ys Per. 


N. Baff P. Gal. 
689 7 
4324 


5 Ry: = n 0 & 0 


* * — 
* —— 9 — — 


—— — —— 
- 


2 4 * | 


% oa 1 


1 
O 
1 
0 
1 
1 
1 
O 
1 
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* Fn” ' 
eq my n 


© m0 4 950.0 9 
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A \ 46 . ; 7 
80 20 202 
S : 3 
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| C:omround ADDiTroN, | , 
. Pee. Pr. . Lag. 1. Ny. Com. Bu. F. 
J 554: 0208 -174;1 478 
$994 1 3 0 2 12 
0745 © 1 1 2 2 
W771 52 51-50 
2688-1 4-133 
25499 0:3. 2 0: 
4 1 ;0 12+ 
2450 23 52-71. 4 #7 
6532-,0,1:0:%: 2 
7425 1 3 0 3 2 
3549 1 3 1 4 3. 
: P. G. &. 2. Buſ. P. G. Pt. 
794 3, 9 285 7.434 7. 
946 8 „ ö 
367 6 3 0 © 2 7435 3 0:8 
9. 7.3:3 3 3 4507 4 2 1 6 
E „ 
3 1 0 574% 5 3 2,73 
= 0.0 0.3 4325 5 2 1 2 
456 1 4 1 1 2 2435 4 1 0 2 
WS 3" 2; 0:2 7 3 2 © 2 
FFF 
"258 7 4-1 1 > * 255 3 1 4 
— — —— - EI Os —— — — 
275 1 — — — — 3 


8 ExAM LES OT Tims. 


— pd. H. . Year. Mon. W. 
6432 3 ©6 23 59 $59 7432 11 2 
TW 
nn 18. 22 4567 10 1 
1748 2 5 22 45 41 6735 11 2 
5670 3 2 21 35 ot 4832 10 3 
a: $£ 27 30 3r _ 7435 11-2 

8328 3440" 23 51 50 4507 12 3 
987 25 21 49 4% 2674 12 2 

LE -4a924< 1 ©f or &$ 12 $4575: 10-J, 
5745 2 4 24 25 Js 


C oxr0V0NaD ADD iTigN 


568 94 12 87649 


e r., . M A 4 Me -7- 
732 99 12 3 5 128676 2 
455. e . 2. 4 87654 3 
572 88 10 1 & EY 94324 2 
„ $7435 3 
„ is £34 45074 2 
367 64 40 2 3 6568744 1 
245 86 A +. 175867 2 
567 ob. 1 © 67289 3 
205 18 02 3 4 994 2 
2 6 3 


| " 
Year. Mon. N. D. H. M. M. W. 
2432 10 1 4 20 f Ii 2. 5 
6743 11 2 6 22 40 Io: g 
$004 eee ren 11 1 
4675 10 1 6 23 49 1 + 6 
7456 09' 3 2 21 41 11 3 6 
450 1% 1 13 4 5 
6732 11 l 5 65. 10 I & 
7458 10 2 4 22 49 12: 3:8 
6678 12 2 4 21 #8 09 2 4 
7948 10 3 5 19 24 18 
— T—_— —— — — 
———— — — — — 


COMPOUND SUBTRACTION. 


frence between an by two hotnogeneous numbers of different 


deneminations ; perforuaing which the [PE om 
ww" is ſolved, 


. 


PROBLEM. VOL . 


Any two numbers, homogeneous, and of different Kno- 
een e eee e 5 


140 
Ruix 


Comround SUBTRACTION is the mode of finding the f. 


„ We 


| 

. 

| "Ii 8 - ; a . | . : 
: Comrovuny 8 e Ne 
E VVV, 3 3 
| 

| 


5 — Tlace the leſs 2238 5 under the W W that tho 
of the ſame denomination may ſtand directly under each 
other, and the higher order on the left of the lower; ; then 

draw a line underneath, = f 

2. Begin at the right hand, and take each number in the 
lower row from its correſponding number in the upper rom, 
and fet the remainder underneath ; but if auy number in the 
upper row be leſs than its correſponding number in the 
lower row, -increaſe, or ſuppoſe i itto be increaſed, by as many 

© as. make one in the next higher order; ſubtract the lower 
number from the upper, and ſet the remainder underneath. 
3. Carry one to the number in the lower row of the next 
higher order, with which proceed as before; continue the 
; proceſs until the whole is finiſhed ; and the ſeveral FIRING 
taken together will be that required. 1 
The method of proof! is the lame i in this as the firſt in Simple 
Subtraftion. | 


ETA TIA OF ExGL189, 3 


: EE £ 7. : 5. FA 7. 
| Frbm 97840 1 3 Fm 5 567 14 08 2 
| Take 4567234 12 6 x Take 5861078 15 10 © 


** 


Dif. 5219195 07 og 


188 


Diff. 2571488 18 10 2 


Proof 9786429 19 11 3 | Proof 8432567 14 08 2 


j , 2 
— Lo — - — 
Jaw — 5 - 
-. - 1 - 9 
93 94 8 * * - - 4 . 
- 


2 5 - 13 N 2 | : = 4 + | 
From 454235 11 03. 0. 
Take 267856 14 ol 95 


Diff. 486378 106 06 1 
— — . 


Proof 754235 11 03 © 1 


* 1 — » m 


8 — p , * oy 2 7 5 , 
- 3 - 


The EPA for the arrangement, carrying, and method of 

proof, in Compound Subtraction, are the fa me withthoſe wen for 

F Simple Subtraction, and are common to all the vari enomi; 
5 nation ane 1 abs 


a is A i» 4 


wm 6 : 
ar | ö 
er s e Id I 
"ax : , So. . Mou 4. e © * . 1. 4 
85 þ 48567 * 496356 to. 50 | 
thoſe 4387 5 F 486358 17 28 ; 
each — — . DT = 
then B — —.... 2 . | | 
| the 525 53 4. d. UL . £+ 2 . 45 fe | | 
row 96750 5 14 04 1 94325 17 | 
the SO. 1 „„ 42280 18 rr 4 
the Web Pcs.» Lt — FP 4 
any 2 cee e $5) eee eee ee ee — 
Wer ; 1 | ; | ; 
h. £o 4. LE d, go | 5 4. ads . d. Zo 
next 7432567 13 2 ©7495 6 oO Og 1 | | 
the 2496758 17 10 3 3258997 16 1 - 
ders RR r rr vu. 
| 2*—— — — 


— > apts th: Cues. ———Ü—— — 


= | ExAMPLES IN Tzor WEtcnr. 


—— — 241+ - aA HE: -» 


> th. 2. daut. gr. ; Xe Ib. 02. deut. gv. 
9432 586 10 18 22 $3569 11. 19 23 


„ 3219452 09 14 ? 45320 ob 12" 2Þ 
r r e e, , 

| 0 2 — r — — — — — — — 

729 Ib. 02. dot. * 7 Ih. 8 02; — gr. 

2 73587 9 16 18 | 3867430 06. 14 18 | 
| \ 35605 o 13 14 2948301 11 13 23 

| 2 | — 2 21 * ̃ ; © 5 j f 1 — RR 
— 6 fl, «a th _— - = — 

OY 28 boy — 


th, O. * „ gr. . 17 * s 35. _ 27 
754204 = 1 7: en 72 06 04 
325820 08 1 Y 28840 10 18 24 


1 


OR —ä — 9 * 1 — —— PW 
* * - * 

. ö ES Dy ” 
1— 3 1 N 1 2 FI POE EW 
2 * —_— _— — .. 
wa ” 2 * «g * * — e - 


MF Fong = Oe —_ 

3 3 9 gr. 5 * 5. 3 E Tr, 
3K Iz 05 21096 © 4 10 5 1 
412354 10 5 1 14 10325 OJ 2 0 12 


a — 
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of 
for 


ni 


1 * - = „ =_ - 
& ms * — 
0 0 A 1 
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CoM 


rovNny suv Arier 
J 3 9 f. 
IF 
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19 


why, 5 3 3 9 r. 
e 4967s. 7 
162749 00-0 716 . 258 67 
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— 
1 1 ———ͤ 
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. ExaneLes IN Avotz purois Wirenr. 


5 Le : 
| , a ewe gr. 3. ol. Ar. F. N. gre B 2. dr. py 
49325 16 2 25 —. 14 9403 12 1 22 14 1: W246; 
32764 12 1 22 _ 57 * 10 o 14 10 10 — 

1 —— — hay f — 9 I. 
\ £ 7. ew. gr. B. oz. dr. 7. cw; gre B. ez. dh. 8480 
5736 18 2 27- 12 13 5670 ß 14 1 221 130 
3843 11 1 09 ( 06 11 r 5 2 23 13 4 92 

7 7. cab. gr. B. . 9 a 177 cw. r. 3. 0n 1 0. dr. 

_ 4298, 03,0 16 09, 10 964 13 1 14 02: og 

: 2482 061. „ / „ 


= — 2 
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COMPOUND MULTIPLICATION. 


| Comeounp MULTIPLICATION is the mode of finding a 


number, ſuch, that any two numbers, a ſimple and com- 
-pounded, being given, the number found ſhall contain the com- 
3 ſo often as there are units in the fimple. . 
The compounded number is called the Multiplicand. 
The fimple number is called the Multiplier. 
The number found is called the Product; * determining 
which the following problem is ſolved. 


PROBLEM. IX. 


Any two numbers, a ſimple and compounded, being given, 
to determine a third that ſhall contain the compounded ſo often 
as there are units in the fimple. 


Ru ILE. 


Multiply the loweſt denomination of the Maultiplicand 

7 bY the firſt figure in the multiplier ; find how many units of 

the next higher order are contained in the product, and ſet 

the remainder underneath ; carry the units thus found to the 

product of the next hi gher order, with which proceed as be- 

fore, and ſo on to the higheſt. 

2. Multiply in the ſame manner by every figure in the mul 

tiplier, one after another, until the whole 1 Is finiſhed, 


_—— 


— 1 


} | | — 


" on 


Simple and compound multiplication differ only i in the law of | 


local increaſe; in that it is conſtant, in this it is variable. From 
; * -this conſideration, joined to what has already been ſaid on the fore- 
* going rules, the firſt four parts of this rule are evident. 

The laſt part is founded upon the following theorem: Any num- 
ber is equal to the continual product of all its component factors; 
which may be thus demonſtrated: 

DEM. Let N = any number whatever, which contains m ſo often 
.as there are units in ; alſo let zz contain a fo often as there are units 
in b, and u contain c ſo often as there are units in 4; I fay that 
ME Xx b X X dt: becauſe NS X 2, and n 11 1 Xx b, and 
ur. d: therefore ſubſtituting for , and x, their reſpective values, 

there reſults N=a NN X d. 9. 

The above is true, Whether the factors — whole, fracted, or ſurd; 
but thoſe mentioned in the above rule, are underſtood to be whole 
numbers, the units in each not exceeding twelve. 


6 | 75 | Va 3. Mul- 


— 


hey 


ComrovnD” MULTIPLICATION. 39 
3. Multiply each of the above products by that power of 
ten the index of which expreſſes the diſtance of its reſpective 
generating figure in the multiplier from the place of units. 
Arrange the laſt products as in compound addition, and 
the ſum of the whole will be that required. ; 
5. But if the multiplier is the product of ſeyeral fngle 
factors, the continual product of the multiplicand by theſe ſeve· 
ral factors will be that required. 
The method of proof is the ſame in this as the firſt in- 
fumple multiplication, | 


U 


„ ExXAMp LES IN MON Ex. 


1. 6 yards of cloth, at ol. 18s. 64. 29. per yard. 8 
| Anſe 51. 115, 3d. 9 | 
. 7 hundred of cheeſe, at 31. 10s. 69. per cwt, 
=_ An. 240, 139. 64. og. 
3. 8 firkins of butter, at Il. 18s, 69. 39. per firkin, 
| Anſ. 1 5l. 85. Gd. og. 
4: 9 quarters of wheat, at 11, 45. Gd. 29. per quarter, 
Anſ. 11h, os. 10d. 25. 
. 10 anchors of brandy, at 27. 127. 11d. 32. per anchor. 
: .  Anſ. 206. gs. gd. 2 
| 6. 11 hogſheads of porter, at 81. 8s. 69. 19. per bogſhead. 
ok Anſ. 921. 135. 8d. 34. 
7. 12 tuns of wine, at 100). 18s. zd. 24, per tun. 
Anf. 125 185. 64. og. 
8 14 yards of broad cloth, at 11. 125. 6d. 39. per yard. 
Anſ. 221. 166. 10d. 29. 
9. 16 chaldron of wheat, at ul. 1846. 8d. 29. per chaldron, . 
| nf. zol. 199. 4d. og. 
10. 18 groſs of alk ſtockings, at 70. 75. 6d, per groſs. 
| Anſ. 1321. 155. od. og. 
11. 20 ewt. of Malaga raifins, at 11. 125, 4d. per ct. 


Anſ. 321. bs. 8d. o 


46 cheſts of green ten, at l. 163 64. per ebeſt. 

Anſ. 2351. 165. od. og. 
13. 36 hogſheads of ſugar, at 111. 125. 5 37. per hogſhead. 
Anſ. 419. 15s. 3d. 1 8 
14. 48 tons of hay, at 3 125 84. 29. per ton. 
An. 1144. 10s. od. o. 

15. 72 butts of beer, at 4. 4. 39. per butt. 
Anſ. 3031. 65.04. og. 
E 2 16. 96 


* 


40 
| 16. 


11 


= 3 


20. 


II. 


ComroUunD MULTIPLICATION, 
96 acres of land, at 9 18, 8d. per acre. 


Anſ. 35451. 126. od. og, 
120 dozen of red port, at 1/, 125, 64. per dozen. T 


Anſ. 1951, os. od. og. 
144 loads of oak, at 37. 15s. 6d, per load. 
Anſ. 5431. 125. od. og. 


216 tons of iron, at 2 51, 166. 8d. 29. per ton. 


Anſ. 5 58ol. gs. 6d. og. 
1728 chaldron of coals, at 20. 18s, 8d. per chaldron. 
Aaſ. 50681. 165. od. og. 


EXAMPLES IN n AND MEASURES. 
Multiply 24556. 110%, 14dwts. 2 2gr. by 6. 


Aiſ. 14916. Loox. 7 70 12gr, | 
| Multply 347. 8 we 2216, 140%. Izdr. by 8. 


77T. 17C. 29. 15h. Ger. odr. 


Multiply 3016. > 75. 29. 16gr. by 12 | 
Anſ. 4431b. 113. 73. 09. 12gr, 
Multiply 48laff. re 1 V. 67. 1. icl. by 16. 


Anſ. 7841aft. ofa. os. 47. of. ocl. 


M.ultiply 24D. 59M. oF. 36P. yd. 2ft. gin. by 24. 


A. 599D. 59M. GF. 9P. 404. N. oin. 


Multiply 96E. E. 2 grs. zu. Iin. by 35. 


Anſ. 2957/E. E. oqrs. oN. 1 4 ir. 
Multiply 1224. 2 R. 306 P. 24yds. 6ft. 122 in. by 45. : 


Anf. ws, 3R. 6P. 27d. 2ft. 18in, | 


Multiply 721m, 3hhd. 5 Fgal. Tpts. by 63. 


Anſ. 4597tun, Gbbd. exret,. Iþt. 
Multiply gran. 2pun. 3K. 1F. 8B. G. pts. by 81. 


| Anſ. 785 ötun. 1pun. I K. OF. 7B. G. "pts, 
Multiply 124/ft. ggrs. 7 bu. zpe. Igal. 7pt. by 108. 


| Anſ. 13499laft gqri. 6bu/. P. ogal. 4pt. 
| Multiply 2 Icent. Q5yr. Iomon. 3W, 4D. 22H. 12M. 248. 


by 864. 
Anf. r8972cent. byrs. 1mon. M. 6D. 10H. 33M, 368. 


COMPOUND DIVISION. 


' Compound Di1v1s10N is the mode of finding a number, 
ſuch, that any two numbers, a ſimple and compounded, be- 


ing given, the number found ſhall be contained by the com- 


2 b. ſo often as there are units in the ſimple. 


. The 9 number is called the Deine. 


The 


ComurovnD DIVISION. | 4, | 
The fimple number is called the Diviſor. | 


The number found is called the Quotient; by determi | 
ing which, the following problem 1 is ſolved.” | 


PROBLEM X. 


Any two numbers, a ſimple and compounded, being given, 
to determine the third that ſhall be contained by the com- 
pounded ſo often as there are units in the ſimple. Kia, 


r 


1. Place the diviſor and dividend as in fimple divitinn, and 
divide the place of the quotient into ſpaces with titles ſimilar 
to the dividend, 

2. Divide the higheſt denomination of the dividend by the 
diviſor, as in ſimple diviſion, and place the quotient in a that 


4 "i 


* 


ſpace with the higheſt title. 


3. If there be any remainder after this diviſion, find how 
many units of the- next lower order it is equal to (which is 
done by multiplying the remainder by the rate of increaſe at 
that place); and add thoſe units to the number, if any, which 
ſtands ia that order. 

4. Divide the refulting number by the diviſor as before, 


and place the quotient in the ſpace next to the former, under 


its proper title: proceed in like manner through all; and 
the whole quotient, thus found, will be that required. 
5, But if the diviſor is the product of ſeveral ſingle factors, 


divide the dividend by theſe . factors W and 2 5 


the laſt quotient will be that required. 


The method of proof is the ſame 1 in this as the firſt in am. 
ple diviſion, 


"*k. 4 


* Simple and Compound Diviſion have the ſame relation to one 
another as ſimple Cong compound multiplication ; and as diviſion 
is only the converſe of multiplication, if what has been already ex- 
plained be well underſtood, the truth of this rule will appear evi- 
dent : for in both diviſions the dividend i is reſolved into parts out of 
which the diviſor is ſucceſſively taken, and each place in the quo- 
tient is of the ſame denomination with that of the dividend from 
whence it was taken; therefore the quotient will be contained by 
the dividend ſo often as there are units in the diviſor, let the deno- 
minations be what they will. 


E 3 EXAMPLES 


158. 
1 8. 


3. II 8 firkins of butter coſt 151. 8s. 
price per firkin ? 8 þ 11. 185. 6d. 37. 
If 9 quarters of wheat coſt 111. 05. Iod. 29. what is the 


the price per cwt. 
If 24 cheſts of green tea coſt 2357. 166. od. og. what 18 


Conrouny DivIs IO. | 1 


1 IN MoxEY 


If6 yards of cloth coſt 57. 115. 3d. og. what is 1 price: 


r yard ? Anſ. ol. 18s, 6d. 24. 


If 7 cwt. of cheeſe coſt 24). 1 35. 6d. og. what is the price. 


rcwt, Anſ. 31. 10s. 6d, og. 


price per quarter ? Anſ. 11. 48. 6d. 29. 


If 10 anchors of brandy coſt 260. 9s. 9d. 29. what is the 


price per anchor? Auſ. 21. 125, 11d. 37. 


III hogſheads of A coſt 921 135. $4. 39. what is 
Anſ. 81, 85. 6d, 17. 
If 12 tuns of wine coſt 12108. 18s. 64. 09. what is the 
100l. 18s. 2d. 29. 


the price per bogſhead ? 


price per tun?] . 
If 14 yards of broad cloth coſt 220. 155. rod. 29. what 1s 
the price per yard? Anuſ. II. 125. 6d. 39. 


. If 16 chaldron of wheat coſt 300. 195. 4d. og. what is the 
. 146 per chaldron? 


Anſ. 11. 18s. 8d. 29. 
8 groſs of Nockings coſt 132. 155. od. og. what is the 
price per groſs ? Anſe 71. 75. 6d. og. 

If 20 cwt. of Malaga raifins coſt 321. 6s. 8d. og. what is 

Anſ. 11, 125. 4d. og. 


the price per cheſt? Auſ. 9. 165. 64. og. 


If 36 hogſheads of ſugar coſt 4198. 15. 3d. 09. what is 


the price per hogſhead ? Anfe 111. 125. 9d, 39. 
If 48 tons of hay coſt 1747. 10s. od. og. what is the price 
r ton? Anfe zl. 125. 8d. 29. 


If 72 buts of beer coſt 303l. 65. od. * what is the price 
Auf. al. 45. 3d. o. 


r butt? 
If 96 acres of land coſt 3545. 125. od. og. what is the 


"os per acre ? 


r doz. Anſ. 11. 125. 6d. og. 
1115 . of oa coſt 5430. 125. od. os what is the 
price per load ? Anſ. 3l. 155. Gd. og. 
If 215 tons of iron coſt 5 580Y. 95. bd. kt what is the 
rice per ton ? Anſ. 251. 165. 8d. 29. 


If 1728 chaldron of coals coſt 50681. 16s. od. og. what is 
Of: 80 18s. 84. 07. | 


the price per chaldron ? 


=o 37 „ EXAMPLES 


og. what is the 


Anſ. 3061. 184. 84. Ogs 
If 120 doz. of red port coſt 1951, os. od. og. what is the 


. 


Conrouny” Divriiion. 0 


4 e IN. Wzrcurs. Aub Mrardnzt, 


Divide 14916, 1005. dauts. 12gr. by Gu 1 fo 
2 7 ws Anſ. 2416. T10%. 14duith, 2197 
; Divide Wok. 15e. 29. 1515. box. odr. by 8. 
As. 34t. 140. 29. 221b. 140. 12 r. 
. Divide 44305. 115. = 09. 12gr. by 12. 
Anſ. Zölb. 115. 75. 29. 1687. 
Divide 784406. ofa. ow. 47. Off. olb. by 16. 
| Au. 48laft. 11/4. 1w. 6t. 1, 115. | 
| Divide 599deg. Soni. V p. 45yd. of: oin. by 24. 


2 4deg. 5 mil. J. 3Op. d. 2f: git 
Divide 295 / Eng. ell. 1 onl, Ià in. by 3 * 


= 96 Exg. ell. 29r. zul. 117. 
. Divide 552 2e. Zrd. 6p. 27yd.2ft. 18 in. by 457. 
Anſ. 122ac, far 30 OO Ys 12 11. 
Divide 4 597 tuns. 0hhd, 5 5gal. 1pt. by 

Anſ. . 3504 5820. "te 
Divide 185 Sun. Iban. 1411. of. 7B. G. 7pt. by r. 
Anſ. g6tuns, 2pun. 3kil. 1fir. 8B. G. pts 
Divide 13499/af.. gr. 6bu/. Ip. ogal. apt. by 108, 
Anſ. 124laft, 9gr- 7buſ. 3þ. 1gal. F, ua; 
"Divide 189 cent. 6yr. 17207. 3W. 62. 10h. 1 3 2 | 
y 804. 

Anſ. 21cent. 957. romon. 30. 4d. 22h, 12min; 24ſeve 


REDUCTION. SSR 


RE Der io is the mode of converting numbers from one 
denomination to another, without changing their values by 
performing which, the following problem is ſolved. 


PROBLEM XI, 


Any number being given, to change its denomination, —— 
retain its value. 


11 1 


RUTILEZ *. 


I, When the numbers are to. be reduced from a higher to a 
lower denomination, . 
: E I .* Multi- 


1 2 


— 


— 


* In reducing 8 5 from a higher to a 3 Jenomination, 
the Fn order is ſuppoſed firſt of all to be multiplied by its own 
| denominator, 


| „RE DUS 1e a 
1. Multiply the ppmerator of the hi he cakes 1b the deno- 


minator of the next Tower; and increaſe” the Fer by the 
numerator of the multiplier. | 


2. Make this increaſed product a . t; and the de. 


nominator of the next lower order to. the former a multi. 
— and increaſe the product by its numerator as before. 

3. Continue the proceſs through all the various orders, or 
denominations, to the towel, and the number laſt found d will 
be that required. ; | : 


HI. When the buntes are 108 1 from a lower to a 


higher denomination, | 
1. Divide the number given by its own denominator, and 
ſet down the remainder, 

2. Divide the quatierit by the denominator of the next 
higher order, and ſet down the remainder as before. ts 
N 5. Continue the proceſs through all the various orders, or 

denominations, to the higheſt ; and the quotient laſt found, to- 
_ gether with the ſeveral remainders, w. Il be that required. 


Tue firſt and ſecond parts, like wilehplation and diviin 


mutually prove each other, 


EAAA iA OF WELLES 
In 43601. how many ſhillings, pence, and farthings ? 
Anſ. 872005. 10464004. 41856009, 
. In 248 21. 125, how many ſbillmgs, pence, and farthings? 
| oY. 4965 25. e 23832964, 


0 


* A j : 2 


L * — 


denominator, although not mentioned : FRY dy this the denomina- 
. tor 1s only taken away, and the NN in 5 numerator undergo 
no e : 


Let= + + 27 2 == any number whatever to be reduced to the 


loweſt eee oiled ; ; the reſults from the ſeveral «ſteps 
of the proceſs will appear thus: | 


= * a, axn+b=na+6, na+bxu+c= 


114 1 ub + c, 24 T2 + 3 e of 2 uuVa+ 12 5 + 
V c+ d = the number in its loweſt denomination; mw by mm 


the proceſs, the number would be again reduced to — 7 = + 8 


ee 


5 


11. 


12. , 


ERx EDU TIox. 4 A 


Je 3. In 230409r5. hon many ſhillings and pounds ? 
* Anſ. 19205. 960. 
1. Ia 552 marks, each 135. 46- and 89 nobles, each 6s. 8d. 
e- how many pounds? 5 Auſ. 3950. 
* 5. In 399): how many ducats, each 4. 4 
| Anſ. 3280 ducats. 
or 6. In 304842 moidores, how many Freach crowns ? 3 
ill ; Anxſ. 1829052 Fr. crowns. 
7. In 9300. how many half-guineas, crowns, half-crowns, 
ſhillings, and lix-pences, each an equal number:? 


a Anſ. 960 of each. 
. 1:29 39488 farthings, how many moidores, and French 
nd crowns? 


Anſ. 1728 moid. and 10348 Fr, crowns. 
xt 9. 22921, how many guineas, half-guineas, quarter-guineas, 


angels, marks, and nobles,. of each an equal number ? 
or Anſ. 960. 
(0- io. In 2232 marks, Scots, how many pounds ſterling ? 


Anſe 124. 
11. In 439k $75. 64. 29. how many farthings? _ 
on, Anſ. 422322. 
1 In 661440 farthings, how many pounds ? rt 69 


ExAMPLES iv WEIGHTS AND MEASURES. | 


; <a 44/7. 1002, adult. troy, how many grains ? 
| Anſ. 258528 er. 
In 2453760 grains, how many pounds, troy ? 
Anſ. 4261. x 
In 487. 12c. 29. 2215. avoirdupois, how many drams F 
| Anſ. 278891 fad. 
. In 55050240 drams, how many tons? Anſ. qt. 
In 14415. 103. 65. 29. 16e. * how many grains? - . 
Anſ. 794656gr- 

In 1278720 grains, how many apoth. pounds? . 
Anſ, 22215. 
In 120 14%, gſa. rw. bt. If how many pounds, wool - . 

weight? 35) 3 52780016. 
In 35878 wool wei t, how man WE : 

3878784/6. ght, * Af gra. 

: In 2 5020mil, 6er. 36p- Yd. 2ft. 87x. how many barley». 
corns? 5 Anſ. 47459661008 1 
n 


1 3 2 | | oy 


13. In 840mil. W how many Rhynland feet ? 


46+ | RE Duero. T 
10. In 871896960 barley-corns, how many degrees? 

” Anf. 66 deg, 
11. In 475 5801600 barley-corns, how many degrees? n 


KEY Anſ. 360 deg. 
12. In 144 ells Engliſh, how many inches? Anſ. 6480 in, 


Ai. 1398960 R. feet. 

14. In 1725 acres, * 369. how many ſquare inches? 

8 ” 4nf. 89630064 Inches, 
15. In 688 tune 2554 42gal. of wine, how many pints ? 

i Anſ. 1395352 pints 
16. In 2015 7984 _ how many tuns, wine meaſure 

| An. 9999 tuns 
17. In 448 butts, : 2 birrels of beer, how many piyes ? 0 
18. In 57 59424 pints of beer, how many butts 7 * 76 

5 Anſ. 6666 butts, 
29. In 964 lafts, 99r- 6baf. 3þt. of corn, how many pints 

1 | Hnſe 4 4940720 pints, 
20. 5 44472320 | mag , how many laſts? Anf. Bb86 laffs 
21. In 64 cent. g8yr. amen. 20. * 22h, 36m. 56ſec. how 
many ſeconds? _. Anf. ” S56012 34806, 

22, In 69426720000 ſeconds, how! many centuries? 
| . 22 cent. 
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SIMPLE. PROPORTION. 


SME Paoron TION | is the mode of finding a fourth pro- 
8 to three given numbers; two of which are ho- 
=— neous, and faid to conſtitute a ratio. 
he third number is homogeneous to that found, and with 

_ it conſtitutes a ratio equal to the former. 
The four numbers are in general called: terms of the 
proportion; the two conſtitutive terms being the firſt and 
2 the other given number the third, and the number 
required the fourth: by determining which, the pro- 
blem! is ved. 


"PROBLEM XII, 


Ar EE; numbers, two of which are homogeneous, bein 
ens to e a 12 2 88 


RuLE. 


1 


SIM IZ PrROPORT LON 47 


— 


0 e e of Run SEA 

1 Maltiply the ſecond and third terms together, divide their 

les, ¶ product by the firſt, and the quotient thus found will be that 

in, required. The firſt and ſecond terms are thus diſtinguiſhed. _ 
| £4 _ 15 Multiply | 


— . 9 N oa n 0 ws 1 * £ © — 2 —— — 222 ** — — —8 
„ — 8 
keel. WY 


— i 


—_ 
_— 


a 


bes, Any two quantities of the ſame kind, whether mathematical 

or phyſical, conſtitute a atio, and may be expreſſed by numbers 
Neither whole, fracted, or ſurd; number itſelf being only the abſtracted 
ratio of two homogeneous quantities, one of which is eſteemed as 
unity. But no two heterogeneous quantities are either capable of 
equality, or any mathematical relation whatever; and whenever 
they have any ſuch apparent mark, it is to be thus underſtood. 
48. Any ratio may be repreſented by a fraction, the numerator of which 
is the antecedent, and the denominator the conſequent, of the ratio: 


37 (e. g.) the ratio of à to b is rr by 3, and the ratio of e to 
ints, by 5; but, if any quantity be divided by a quantity of the ſame 
ff. kind, the quotient becomes abſtract number : therefore boch g and 
—are abſtract numbers, and as luen are capable of compariſon; 
and if theſe two abſtract numbers are equal, then the ratio of à to bis 
ſaid to be equal to that of c to d, and is thus expreſſed : =D The 


four quantities themſelves are called proportionals, being two and two 
in the ſame ratio, and are generally written thus: a:#::c:d. 
If the above equation be mukiplied by 6 d, there reſults, ad be. 
a well known property of four proportionals; (i. e.) the rectangle of 
the extremes is equal to that of the means. Hence alſo it appears 
erident, that the product of the means, divided by either extreme, 
_ the other; which proves the truth of the rule, and method of 
proof, no N 32.9 4.1% 113 © ben 
The manner of diſtinguiſhing the firſt term from the ſecond, re- 
mains to be conſidered. .. 5 * vt ett” ; 
1, That the meaſure of every effect ſhould be as the efficient 
agency and time of action conjointly, is thus evident; — When the 
agency is conſtant, and the time variable, the effe& will be as the 
time; and when the time is conſtant, and the agency variable, the 
| effet will be as the agency; therefore when both are variable, the 
=; effect will be as the agency and time of action conjointly. (e. g.) 
being If the number of agents a, perform a given effect in the tuned; 
nnd the number of equipotent agents 6, Fabr. the ſame effect in 
the time x; it is required to determine x. From the above concluſion, 


ad = bx, r. *. 5:4: d: x; therefore b is the firſt term, 


and 


* 
— 2 7 \ 3 5 


81M TE PROPORTION. 


48 | 

1. Multiply every power or agency by the time of its con 

tinuance, if given; which product will be as the meaſure of in 5" 
effect N | £4 | | * 4 > «9 E 1d 2 


G ; | | | thi 

- 2, Multiply the component parts of every effect together MW 
if given; which product will be as the meaſure of its cauſe. 5 
on, 4 - "4 J | f 


and à the ſecond. This is called inverſe proportion, the terms of 
which are in common moſt abſurdly arranged by arithmetician Wh © 
thus: a; d:: b: x; where the quantities compared are neither ho- 
| mogeneous, nor the rectangle of the extremes equal to that of the 
8 means. It is certainly time that mathematicians, at leaſt, ſhoul 
1 adhere to the trambles of truth, if all the reſt of the world ſhould duc 
wander in the paths of deluſion and error. | | the 
2. That the meaſure of every cauſe ſhould be as the component ill ig e 
parts of its effect conjointly, is no leſs evident than the former: for 
: ſuppoſe any one conſtant, and the other variable, the meaſure of the 
. Cauſe will always be as the variable quantity ; therefore when hoth 
are variable, the cauſe will be as the component parts conjointly, t. 
95 g.) If a given motive force generate, or a given reſiſtive fore _. 
eſtroy, the velocity / in the body Q, and in an equal time generate , 
or deſtroy the velocity v in the body ; it is required to determine v. : 
The effe&s or momenta of moving bodies in the ſame time are 2 


their maſſes and velocities conjointly ; hence Q/ =0 V _ Vz 


5.9: : V: v, or, the quantities of matter are reciprocally as the #: 
velocities, and vice verſa, when the forces and times are the ſame. | 
: 2. That the product of any one cauſe by the effect of its correla 5» 
. tive ſhould be equal to that of the other, is founded upon the following 
| principle: That the ratio of any two cauſes is equal to that of ther 6. 
effects in the ſame or equal times. (e. g.) If the cauſe a produce the 
effect c in a given time, and the cauſe 6 produce the effect d in the ſame 7. 


or equal time. From the above principle, J=D a4 ==#3% 


+ 


anda:b:: c: d, called dire& proportion, the inverſe of which it 
| b6:@:: die; in both proportions, homogeneous quantities only il 
| are compared, and the rectangles of extremes and means remain 9 
| equal and unvariable while the quantities themſelves remain un- 


changed. | | 


VN. B. If any number greater than unity will divide both the con - 11. 
ftitutive terms, without remainder, let them thereby be reduced to 
their Ioweſt; and if the third term is a number of different denomi- ¶ 12. 
nations, it muſt either be reduced to one denomination, or the ope- 
©: ration performed by compound multiplication and diviſion. 

] | , 8 3. Mul- 


i= * 


rrela- 
owing 
F their 


ice the 
e ſame 


-bc 
hich it 
z only 


remain 
n un- 


je con- 
uced to 


enomi- 


e ope- 


Mu. 


7 = 


; Sur ProronrTromn 2 
by the effect of its relative, if. 


3. Multiply ever 
given, and vice. veria, v 
the other two term. 


cauſe 


Two ſuch numbers.as expreſs either canis or eſe, aQion " 


and paſſion, or their component parts, will either actually be 
found, or may rationally be ſuppoſed to exiſt, in all propor- 
tions whatever, whether mathematical or phy fical; ; hence, that 
conſtitutive term which i is the multiplier muſt on. the ſecond, 
and the other the firſt, . | 


Mzrnop or Poor. 1 


Multiply the number found by the firſt term and if the pro- 15 
duct is equal to that of the means, the work is right: or divide 
the product of the means by the number ar- ho Nr R 
Is *_ to the firſt term, the work is right. | 


Paontse vous Aan 8 


= 1. If 8 - ara of ou coſt 11. 125, what will 144 yds. coſt? 


. Anf. 28. 167. 
3. How many yuec of velvet may be bought for 28/. 16s. 
when 8 yards coſt 11. 125.? Anſe 144 yards. 
What will be the price of 108 yards of cambric, of which 
9 yards coſt '5/, 125. Anſ. 671. 46. 
4. What will nine yards of cambric' colt, at the rate of - * 
| 671.45. for 108 yards ? An. 5h. 12% 
5» If 14cwt. 2qr. of ſugar coſt 53h or. 8d. what will 87cwt, 
coſt? | Anſ.” 3187, 45s 
What quantity of ſugar may be bought fer 31810 . at the 
rate of 14cwt, 2 qr. for 530. os. Nd. Anſ. $7ewt. 


7. IF volk an gains one gninea in 6 days, how much will = 


he gain in 123 days? Auſ. 211. 108. 6d. 
8. If aworkman's gain in 123 days be 21“. 105. 6d, what is 
that per week? Anſ. 11, 16. 
9. If 35 ae of broad cloth coſt 390. 75. 64. how many 
1970 may be bought for 191. 25. Gd. Anſ. 17 yards. 
10. r of br "odd cloth coſt 199. 25. 6d. 1700 vill; 35 
' - yardsof the ſame kind coſt ?. Az. 
u. If 6 yards of Holland colt 21. 65. 9d. e 66 yds. 
2qrs. coſt? Auf. 251.185. 1d. 30. 
If 66 yards 2 ꝙrs. of Holland coſt 25h. 18s. 1d. 34, what 
is the price per yard? Anſ. oi. 55. 9d. 23. 


Is 


13. If 24 yards of linen coſt 30. 6s, what will 8 2 5 
5 W . A. ol. 85. od. 
14. 


» which Pg will be l to that of = 1 


FELL LE PROPORTION. 3 


. If 432 yards of linen coſt 591. 8s. what is the price per 


yard? - A. oli 24. 9d, 
How. much filver may I have for 760l. 1os. 2d. 19. at 
_ $5. 9d. per ounce? Ai. ꝛ ꝛ0lb. gon. g dub. 
| What js the valve of a piece of filver weighing 22006. ox. 
dwts, at $5. gd. per ounce? An/.' 5bol. 10s, 2d. 14, 
1s 8 ſtones of wool coſt 125. what 18 —— of 12 laſts? 
| An/. 280/. 16;, 

If 12 laſts of wool coſt 2801. 16s, what is the price per 
ſtone? Anſ. ol. 15, bd. 


What is the vides of 64 tuns of wine, at 2 5. 45 per 


bogſhead ? Anſ. 6 705 
If 64 tuns of vine coſt 64510. 45. what is * er 1 
on? Auſ. ol. 85. per gal. 
Ik 3 quarters of orm caſt 4. 55.64, what coſt 24 chal- iM 
drons ? Anſ. 1361. 16s, 
* 24. chaldrons of corn col 1360. _ what is the price 
. s. 6d. 30 
buſhels of coals coſt oi. E X. what il 99 che. 
3 '. || © An. 201). 1%, 
If ewt. of lead coſt 47. 18. 8d. what coſt 60 pieces, weigh- 
ing each 1owt. T lb.? x Av. 541. 55. 
If the tax upon 22910. 55. be 400l. 19s. 4d. 29. what is 


the rate per pound ? Anſ. ol. gs. 6d. per C. 


What does 75. 2 upon 22911. 55. amount to, at the rate 
of 35. Gd. pe Anſ. 400. 195. 4d. 20. 


If gold be . 43 10s. per ounce, what is the value 


of 12 ingots, each -9/b. goz. Iz dots. Anſ. 49390. 45. 
If 12 ingots of gold, each weighing g/b. goz. 12dwts. be 


| worth 49396 45. what is that per grain ? 


© Anſ ol. os. 1d. 30 


How many men will perform in 4 days what 16 men can 


finiſh in 12 days? ' Anf. 48 men. 
In how many days will 12 men finjfſh a piece of work 
which 48 men can do in 4 days ? a Anſe 16 day. 


How many yards of ee that 3 is ell wide will line 40 


rds of Jay that is 3 quarters wide? _ An. 24 yard: 
24cwt. is carried 36 miles for a given ſam, how far 
may 3 tons 42cwt. be carried for the ſame ?- 

An. 12 mile. 

if A. lends B. 6501, for 22 months, how long ought g. 
to lend A. 953“. 6. $9. to requite ** kindneſs? 

An. 1 $7 months, 

by 34 Þ 


* — 


S1 I pAO oN 1 10 . == 


+ trave}a given diſtance in 12 days of 8 hours each, in 
© how many days of 12 hours each will I do the fame? 
Anſ. 8 days. 
If, when wheat is- 65. bd the penny loaf weighs 
9 what 8 7 5 it to weigh when the buſhel is 85,7  - 
Anf. Gox. 124r. 
1 when wine is 85. per gallon, I drink 20 pints per weeks, 
| how much may I drink per week, without extra en 
F when the wine is at 108. per po ? 
5. uf. 16pint s, 5 
A garriſon, being belieged, has in it 6 —_ eee 
. at the rate of 12 ounces per day for each man; but 
hearing that it cannot be relieved till after 9 months, 
how much muſt each man have per day, that the provi- 
fions may laſt that time? Ai. 8 ounces. 


room floor that is 12 yore ong and 7 yards wide ? 


Anſ. 84 yards. 
If 221. worth of oats ſerve 56 horſes for a given time, 
when the oats are at 12s. per boll, how many horſes 
will eat to the ſame value, in an equal time, when the 
oats are at 16s, per boll?  Anf. 42 horſes. 
A governor of a fort having proviſions ſuffictent to ſerve - 
2820 men for 6 months, how many of them muſt he 
diſmiſs that the proyiſions may ſerve 4 months longer t 
| Anf. 1 128 men. 
Bought 8 bales of cloth, each containing 6 pieces, and 
each piece 28 yards, at 16/. 16s. per piece, what 1 is the 
value of the whole, andthe rate per yard? 
Au. 8obl. 85. at 125. per — 
If a gentleman? s yearly income is 12, 480. how much may 
he ſpend per wg to ſave TED 108. per annum? 
Anſ. 221. 13s. per day. 


a or Loss AND Gar, 
How muſt I ſell tea per H. that coſt me 125. to gain aſter 


the rate of 2 5/Per cent.? Aa 165. perlb.. 
nile. MES) eee eee Jo iS. ** 
ht Þ. * Queſtions of this kind are ſuch, the ſolutions of which de- 
ST 8 the loſs or gain in the various tranſactions of trade, and 


are ſol ved fim le proportion. 
4 1 r Although 


, 


Can inn Wo re roe—__————— - 


' How many yards of — z feet broad, will cover xũ K 
| 


— 


- 


£ #2 
* 
— 
1 


* 


5 32. 811 LI Proront ION, 1 
2. If a pound of ſugar is bought for 84; and ſold for 104 


- what is the gain per cent“ Ha. 25 per cen: 


8 * * 4 — —_ 


Pl * X * 1 
— — — — — — — — at 
: * . 5 P 


11 


Although the lame inveRives thrown out by fome ſcribblers againſt 
Doctor Hutton's very judicious remark upon fome queſtions of this 
kind, are truly below all cenſure ; neverthelefs J hope it will be 


acceptable to ſome, whoſe eyes are not blinded with prejudice, to 


ſee the propoſition demonſtrated. | 
Dem. Let m = the prime coſt of any given quantity of goods 
whatever, x and x = two ſeveral gains or loſſes upon the ſame, and 


c= 1007, Then m + x and mw +. the two felling prices, 


* 


=aand if given, 


> = the rates of gain or loſs per cent. 
Mi K 1 2: us PWW 
But m + x m + 23: 2. 2 22 . univerſally, an: 
JJ » — 3 another too 
The ſeveral authors mentioned by Mr. Hutton, who have 
brought out falſe ſolutions, found their calculations upon the fol- 


lowing falſe analogy ; viz. M KK ν . x 157 :; = which, turned 


* 


to an equation, and reduced, gives x = & contra hypothefin. 


N. B. 1 deem it altogether unneceſſary to give any examples of 


Tare and Tret; any perſon, with the uſe of common ſenſe, and 


compound ſubtraction, being equal to the taſk. Groſs weight of 

any commodity is its own weight, together with that of its package, 
whether caſk, cheſt, &c. _ | hs! Shapes Brgy. 

Tare is the weight of the package, or an allowance made inſtead 

- of it. — What remains, after the tare is taken from the groſs, may 


pe called tare ſuitle, if there: be more deduftions. == 5 


Tret is an allowance of 41b. upon every 10 4lb. of tare futtle, on 
account of duſt or other waſte. What remains, after tret is de- 
dycied, may be called tret ſuttle, if there be more deductions. 
off is an allowance of 21b. for every zcwt. aud ſomt ſay for every 
ent. of tret ſuttle, to make the weight hold good when {old by 
Rn. FapBargs PTT 


. 


neat weight. 0 | 11 21 
| Ss, 3. Bought 


When all the deductions are made, the laſt remainder; is called 


FT, 


12. 


S81MNrIE PrOPORKTION | 3 


„ Bought hops at 4/. 165. and ſold them for 4. what was 
ttzhe loſs per cent.. A. 16. 135. 4d. per cent. 
Bought 1% w. 29. 14/6. of cheeſe at 17, 125. per ct. and 
\ fold it for 21. 125. per .. what was gained upon the” - 
whole? - : 2, .*\ ah 19% 
If cw. 29. 1415. be bought for 287. 45, and fold for 
45“. 16s, 6d. what is the rate of gain-per ewt 
Bought i2cw. 29. 1415. for 70l. 14s. how muſt I ſell it 
er Ib. to gain 25 per cent? A. 16. 34. per Ib. 
If, when I fell cloth at 8s. per yard, I gain 10 per cent, 
what will be the gain per cent. when it is ſold for 104, 64, 
r yard?  Anſe 44. 7. Gd. per cents. 
If, when I ſell ſugar at 85. per ſtone, I loſe 610. per cent. 
what do I gain or loſe per cent. when I ſell it at 105. 
ee, Anſ. 17l. 10s. gain per cent. 
FH I buy 28 pieces of ry 7 at. 41: per piece, and fell 10 
of the pieces at 6]. and g; at 5 per piece; at what rate 
per piece muſt F ſell the remaming 10, to gain 20 per 
cent. by the whole? Ax/. 31. 8s. 9d. 29.4 per piece. 
Having fold 12 yards of cloth for 51. 8s. and thereby 
gained 81. per cent. what was the prime coſt per yard? 
g : | Anſ. $5. 4d. per yard. 
If, by ſelling fuſtians at 115. 6d. per end, Igain 151. per 
cent. what do I gain per cent. by ſelling the ſame quan- 
d BEDEN. Tagdas Anfe 20l. per cent. 
12. Bought 48 gallons of brandy at 45. per gallon, 8 of 
which were loſt by accident; at what rate per gallon 
muſt I-fell the remainder, to gain 255. per cent. upon 
the whole prime coſt ?' . Aꝛuſi Gs. per gallane 


| COMPOUND PROPORTTON. 


Compound PROPORTION is the mode of fndiog anunbet” "yy 
the ratio of which to a number given ſhall be equal to tha- 
9 of two, three, or more given rati 5 

e rules given for fimple proportion are univerſal, and 
extend to all proportions, however complicated. From a 
e conſideration of-theſe principles, the following rule 1s- 


Ne RI 
4 * 


8 +4 
- . q 1 3 
* . - 


3 


| follow in their order. 


4. Make the continu | 
ide of the equation where the unknown quantity is concerned, 
_ a diviſor; and the like product of all the terms, on the other 


de that required. 


1. If 12 men in 16 days perform 96 roods of work, in what 


n 


ee ee I = _ ET. "©: 30 if e it 
I. Arrange the terms of ſuppoſition in one line, fo that all the 


component parts of the cauſe may ſucceed one another from the 
left toward the right, and all the component parts of the effect 
2. Arrange the terms of demand in a line underneath the 
former, ſo that homogeneous terms may ſtand directly un- 
dereach other, and mark the place of the unknown quantity 
JV ꝗ4¶ͥ8f 8 
3. Multiply all the producing terms in the one line into all 
the produced in the other continually; and the two products 
will form an equation. V 1 


al product of the known terms, _ that 


ide, a dividend : the quotient reſulting from this divifion will 


* md 


\ 


The method of proof is 


the fame in this as. in ſimple pro- 


PRoMiscUualts EXAMPLES. 


time will 8 men perform 120 roods ? - Anf. zo dau. 


* _ lth. 


equations. 


bon as before. 


powers of the ſubſtances penetrated inverſely. Suppoſe now that $ 


* The truth of this rule will appear evident by applying the 
general, principles of proportion already explained to the following 


— 2*— — 


— 


15 1 

| . ; 

that is—the ſpaces to which ſpheres of different diameters and denſi. 
ties, with different velocities and times of motion, will penetrate into, 


ſubſtances of different reſiſtive powers, are as their diameters, den- 
fities, velocities, and times of motion directly, and as the reſiſtive 


was required and alt the reſt given; we have from the above equation 


= 7 = - 5 X - j but from the firſt and fecond part: 
2 g , t, d, A, r, 4. 
17 the b e e be thus arranged: 7 -h, FNF and 
py the third vf 


by the fourth 
and by the boy Tin : N N INT N NN 1 
0 * 


* 


wy 


dxnxRXS= Fx T DPX NX 
— 4 X TY D XNxX v X 4 the ſame expreſ- 


2. 1 


7 


— 


* 
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"OP o u ND Paro TION, 3 8 88 
If 12 men in 18 days gain 37. 165. how many men will 


gain 378. in 24 days? Aꝛſ. go men. 
. If r6 horſes in 55 days eat 120 buſhels of corn, in what 
time will 24 horſes eat i8 laſts? _ " Anſe 448 days. 


If 15 men in 6 days eat 14s, worth of bread, when wheat 
is at 125, per boll, in what time will 60 men eat to the 
amount ue _ bs. 84, when wheat Is at 10s, per boll?- 
_ | Au. 12 days. 
$ If 4 4 men in 56 days, working 15 hours per day, clear 
. 48 acres of ground, how much will be done by 8 men 
in 4 days, working 10 hours per day? 4. 6acres. 
If, when corn is at 4s. per buſhel, $ ounces © bread be 
worth 2d. what is the value of zo ounces, when con. -. 
rs at 65, per buſhel ? ,: _.-.. Muſe $10. It 
If the carriage of 12cav. 19. for 72 miles be 21. 124. 6d. - 
what will be the carriage of 1 ton, 16cxv. 39. for 144 
miles? Anſ. 151. 148. 
If qooolb of beef ſerve 250 ſeamen 16 days, what quan- 
tity of beef will ſerve 2000 ſeamen 48 days ? | 
Anſ. 96,0001, 
If 12 men build a wall 30 feet long, 6 feet high, and 3 
feet thick, in 15 days, working 10 hours per day; in 
how many days, 12 hours each, will 6 men build a 
Wall 30⁰ beer long, 9 feet high; and 6 feet thick? | 
5 Anf. 66 days, 8 hours. 8 
If a bar of iron 6 feet 4 l 7 inches broad, and ' 
iuches thick, weighgewt. what weight of mercury would 
that tube contain, the internal dimenſions of which 
ere each double thoſe of the bar, the ſpecific-gravity 
of nen to that of iron being as 2: 17 


— 
— 


Anſe 3 ton. cur. 


EXAMPLES OF 8 W 5 


If rool. in one year gain 51. what will be the e ; þ 
sol. for 12 years; N 
If 550). in 12 years gain 450l. in what time Gil A 
gain 10360. 165. | Anſe. 16 years... 
It 1004, in one year gain al. what wil be the intereſt of 
7720. for 12 years x Ai. 3451, 125. 
If 7201. in, 8 years gain 230]. 85, what will 2160. gain 
in 16 years ? Auſ. 1382 l. 88. 

8 880. in 7 Fears gain. 6d. what is. the rate per cent. 


Anh "Ie 
fe JI. p. 6. 15 


2. 


F. 


2. 


8 | 
* * 16 years RET what: is the rate per 


21. 


— 
4 


- . 
« 
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cent.? Anſ. Gl. per cent, 
bd 100l. in one year gain 21. 105. what will 808/. gain in 
$ years ? A,. 1611. 124, 


If 808. in 4 years gain 60]. 16s, what is the rate per 


cent.? An. 2ʃ. 105. per cent, 


If 2421. 10s. gain i 300. 195, in 12 years, what is the rate 


cent. Ariſe 44. 10s. per cent, 


Tf 1008, in one year gain 4 105. what will 2281. gain. in 


10 year? A. iel. 125, 
If 6604, in 12 years and a quarter gain 2821. 195. 6d, 


What is the rate per cent.? Anf. 31. 10s. per cent, 


What will 6601. gain in 12 years and a half, at 37. 104, 
per cent.? : 2. 2831, 1 71 


EXJAMP LES or Con N rss TON. 


What comes the commiſſion of goof 135..44. to, at 3. 


per cent.? Anf. 1 5. os, 44. 39.4 
What muſt I allow my correſpondent for diſburſing on 


my account 43772. at 23h per eent.? Anſ. gal. 755. 
If I allow my factor 47 per eent. what may he demand 
on laying out r2,000/,?- Anſ. 540l. 
If my factor demands 5401. for Ln out 12,000). at 
: WR rate perecnt.is his commiſſion? Auſ. 44. ” cent. 


EXAUTLEKA or BROKERAGE. 


| If I allow my broker 21. 100. per cent. what may he de- 


mand when he ſells goods to the value of 8561. 10:.? 
Anfs 210 188. 3d. 

If my broker ſells goods to the amount of 6607.. what 
is his demand at 17 per cent? Anſ. 9l. 18. 


If a broker ſells goods to the amount of 1000 guineas, 


what is his due at 21. per cent., Anſ. 211- 


| If my broker demands 421. for ſelling goods to the amount 


of 2000 * what is his charge per cent.? 
5 * Anf 21. fer cents 


 ExXAMPEES OF Ins vA AN OE. 9 — 


What is the inſurance of 90000. at 10h, 19k. per cent.? 
967 J. 10% 
What: is the e inſurance oF 22,0000; at 81. 105, per cent. 


Anſ. 10200. 
„ ki 1 What 


If 


pen! 
quai 


Pen 


Co % n Por ATZ 0on. — -. - 


3. What is the Hnſurapes of. 87444245. 2d. at 120, 10s, per 


cent.? Aiſe 109l. 65. gd. 1g. 


7 If the inſurance of 970 14. be 1090. 65. gd. 14. what is 


the rate Fer — 15 : ba 120, 10s, per ph 


: g 


PRACTICE. — „ 
PRACTICE is a name which arichmeticiads have been pleaſed | 
to give to a few conciſe methods of ſolving queſtions in fimple 


proportion, when one of the conſtitutive terms is unity: hence 
very many queſtions of this kind may be ſolved either by come 


pound mujriplication or divifion ; but when this cannot con- 
veniently be done, they are commonly ſolved by the help of 
meaſures or r parts, as the nien rules direct. 4 


TABLE or THE er Pants OF Mover. 


CCE D, £7 
O — yk | 3 | | .... 
1 EE A, 
9-82 | e O 1 22 v 1 
5 . „ |- 10 =p 2 Sr 
4-0=s.. 9 xx | 12 =rxo=7. 
— | — „r 
3 a 4= 24 8 a 5 145 N 2 
2 b=;. =75=z [Ine rA 
4 > KO a «4d — Bs 2 — 2 
2 Or 5 Dir r 
8 — 1 e e 8, HUE AS EEE = 
3: 11 4 SAY 1— 21 ES 
I - 4=75 34 = 4 =97o—=xy 
Tadin OF THE AL1QyoT Pazrs OF A Cyr. 
lb. Cats gre: th. cau.. | 77. 
56 4 8 7 = 1F 2 | 
28=4 4 = 5 5 
16 = 7 | = Jn 3ST EL 
14=7 t N — 
8 = Fr I3=7+ r 
2 . 13 
N | I STTꝛi TT 
1 a 


If the given price of the integer be an aliquot part of a 
penny, ſhilling, or pound take the ſame part of the given 
quantity, the price of which is to be found, for the anſwer i in 
pence, 02 ie or pounds relpatiivaly. 


EXAMPLES. 


— 


| 
| 
14 
| 
| 
j 
N 
| 


7 


38 | 41 + 4 7 | P X Ae. b I,C, E. * 190 . 
eee e e 1: 12d 


3ͤͤ ;: Anſwers. 
eee 3 tho — a, 
2t85 at 10 o — ul: 10 0 
1430 at 6 8 — 476 13 4 
2992 at 5 O e e 748 00 0 
1260 ͤ Pt 4 0 — 252 0 
24 CE III 36: 4k5 3: 0 
2 at - 5 — — 156 5 1 O0 
1974 at 2 0 — 197 0 
7730 at 18 —— 648 6 8 
$6725: A: | F 4. — 124 16 » 
18 at 1 5. —— 40 FX <> 6 
1988 at U 5 
2605 at 10 — 108 10 10 
752 t 0 3 — 28 1 4 
8748 at o 4 . 85 12 6 
2546 af © 6 — 63 10 6 
2878 at; — 352 1 6 
10 4 — 0 
2324 t © 31ʒüükꝛã—L — 36. 6 3 
%%% ↄ² A 6: 14- 6 
39006 at oO 22 — 40 13 7 
% . — 47, 1 
„ 6 
1206 at © 1 —— 62 17 1 
9436 'at © 11!ä!ͤñlv!ͤñ⸗ł7łtdö 39 6 4 
7708 at 0 or — ( 289 1 9 
5928 at o oF — 16: 2 4 | 
11608 at 0 OF —— ä If 
. 55 5 mor 
ESL, 7 I 


If the given price be no aliquot part of a penny, ſhilling, 
or pound; divide it into feveral aliquot parts, then work for 
each by rule :ſt, and their ſum will be the anſwer required. 
Or, if it can be ſo divided that the leſs become aliquot parts | 
of the greater, then take the ſame parts of the prices found 
for the greater, and their ſum will be that required as before. 


* 


P AAcr ic z. 


EXAMPLE 8. 


3320 l $7 1740 
1072 at 8 34 — 443 
3408 at 6 10 — 1192 
2802 at 4 3 — 595 
2912 at 2 6 —. 351 
12978 | ac. 11 — — 1027 
2604 „ ©: 113. — 124 
21564 at 0 f 114 — 1010 
1820 at O 1 mowrm——_ 83 
1092 at 0 144 — 47 
1260 at Oo 9z — 49 
„ „  onnp——_ 197 
2484 at © 84 — — * 
2980 1 84 — — 102 
4100 at 0 74 — 33 
1084 at 0 64 — 29 
3960 at 0 64 —— 103 
956 at © 1 22 
2412 at 0 52äů —— 5 
„% 
4768 at o 33 ——- 69 
ein _— a———_ 67 
8692 at 0 13 — 63 
| „„ ͤ ͤ Tos he © 
If there be pounds 


vill be that required. 


' Queſtions, 


| 1. 4. 
6858 at 18 10 © 
„„ 
2400 41 03 13 4 
J 
207 00'S $3 & 
998 at 12 12 6 


EXAMPLE 8. 


| 3 
— 22687 ; 2 
— 
— 9115 6 
— 200251 12 

— oc 6 
FF 


— 


ww 
my W* © win © 


ö 


IO N= ow G Noro 


in the price, multiply the given quantity 
by their number, and take parts as before directed for the odd 
money, if any; which add to the former product, and the ſum | 


x R £ 
> 55 AI = 


om — 4 


: „„ 
If the quantity given be a compounded number, multiply 


odd quantity into aliquot parts of the integer, or of each other; 

then 'take the ſame parts of the price of the integer, or of the 
price of each other; add them all to the former product, and 
the ſam total will be that required. . | 


EXAMPLES. ap 
DENY Anſwers. 
. * 6 


Queſtions. * 
i | þ 728 1 : . 4. PA 
18 ton, 5owt. gr. at 8 10 o per ton 155 6 9 

| 7 

; 

6 


12 ton, Ioccui. 2 91. at 1 79 6 
e e of at 12 16 8 ——— 112 15 


* 


7 
Z 


12070. 291. 14 at 16 re 6 per cwt. 208 12 
144 yards, ar. at 2 12 8ꝙ per yard 381 2 4 
2453. 663. at 4 16 10 per pound 118 12 5 
64 acres, zr. 288. at 3 12 o per acre 232 16 7 
103 acres, Ir. 3 5 at 5 5 8 per acre 546 13 24 

36 log /h:aus, 2 gal. at 25 4 o per hhd. 924 © o 
442 gatlons, 2 piats at 37 10 o per hhd. 25 7 © 


8 „%% ͤ %p hs cn BE: 
If the price be any even number of ſhillings, multiply the 

quantity given by half their number, doubling the firſt 3 
of the product for ſhillings ; the reſt are pounds: but if the 
price is any odd number of ſhillings, ſubtra& one, and-mul- 
tiply by half the remainder as before, adding one twentieth of 
the given quantity far the odd ſhilling. | 


+ wr 


„%% irn. 3 
Quyeſtions. | _ . Anſwers. | 
* J. Le S. . 
3 — . 2474, 14 
„ 39s. at $6 — 
ye. | | 2 3 * Queſtions. 


Ee > . ðͤ 
© -Queſtions.  - Anſwers, - 
F Véꝛ . fs - & 4&3 
> $64 mt 6 18 5 ——— ðͤ >1 4 } 
6485 at 24 8 10 — 48259 4 2 
2866 at 15 6 — nn ine 
5862 at 9 19 10 Se . © 


the price by the number of integers, if any, and divide the 


* 0 


5 


Fire. 


* 5. 1 5 
* at 12 —2œ—. 598 16 
0 at 16 — 79036 16 
5 at 18 — 156580 14 
at 777 — „ > 
| . — 3600 17 
tiply . —— 0 
the 8507 :8t 177 — 76822 Þ 
ther; 1 N On 
* the -R UE: Vis: WW, 
n [fthere be a fradtion in the given quantity, find the value 
of the integral part by the former rules; then multiply the 
price by the numerator of the fraction, and divide the product 
by the denominator ; add the quotient to the value 7 the in- 
4, Wl t5gral part, and the ſum will be that required. | | 
6 : EXAMPLES | 
Fs Queſtions, ; | Anſwers, + 
5 5 1 | "hon 
4: $465 at 0 2 6 — 68 6 3 
5 22544 at 2 1) 10 6519 5 3 
1.26831 at o 14 o — 18; 12 4 | 
7883. at 126 83 — 9724 16 
» 6597 = 2 4 10 — 4117 3 24 
: 242 at 4 10 6 — 1098 1 4 
y the 2 
gure F 
the 
mul · 1 
thot 
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PART H. 
Tur DocrRTNE or FRACTIONS. 


11 and Fractions are both commenſurable to unity, 
and beſt diſtinguiſhed by their different functions. 

Integers are numbers which expreſs the ratio of any whole 

to its homogeneous part, aſſumed ad libitum, 
Fractions are numbers which expreſs the ratio of any part 

to its homogeneous whole, aſſumed in like manner. 

Ĩhbe quantity aſſumed, or common conſequent, to which the 
meaſures of both are referred, may be eſteemed as unity, varied 
at pleaſure, and ſubdivided without end. | 
The denominators, or conominals, of integers are the pure 
powers of ten with poſitive indices, | 

The denominators of fractions are either the pure powers 
of ten with negative indices, or compoſed of theſe and ſome 
other ſubmultiples of unity, _ 

The firſt kind are, called Decimal Fractions ; the denomi- 
nators af which, like thoſe of integers, are not written. 
. The ſecond kind are called Vulgar Fractions ; the recipro- 
cals of their denominators are obliged to be written. 

Theſe reciprocals are commonly, although perhaps im- 
properly, termed their denominators: for. the proper deno- 
minators of all numbers, whether whole or fracted, are thoſe 
which read in conjunction with their numerators expreſs their 
proper values; but their reciprocals are numbers which hare 
the ſame ratio to unity as the numerators have to their proper 
local values; (e. g) 2 is a number expreffing the ratio of 
3: 4, the proper denominator of which is 4; becauſe that 
being read in conjunction with the numerator 3, expreſſes its 
proper value (i. e.) three-fourth parts = 2 ; but its reciprocal 
(4) has the ſame ratio to unity as the numerator (3) to the 
proper value of the number (3); thus, 4: :: 3: 4. 

Notwithſtanding the above diſtinction, I ſhall, in the ſeque 
of this, call the antecedents and/conſequents of ratios, nume: 
rators and denominators reſpectively; the choice of terms 
being in a great meaſure arbitrary, | 


— 


- 


ſuppoſed to 


greater than, their denominators, as 2, %, &c. „ 
* ates fractions, or numbers, are thoſe compounded of 
numbers and fractions, as 74, 124, &c. + 

+ Þ; Simple fractions are expreſſions for parts of given unite, 


C 


VV rA Fractions 63 
The conſequents of ratios, which we ſhall-now call deno- 


minators, expreſs the number of parts into which the unit is 
divided; and the antecedents, or numerators, 
how many of thoſe parts are to be taken. Integers and de- 
cimals, forming one continued chain of numbers, extending 
both ways, ad infinitum, might with great propriety have 


been explamed conjointly in all the preceding modes of ope- 


ration ; but that I might comply with cuſtom, that univerſal 


tyrant, and indulge the pretended weakneſs of. juvenile facul- . 


ties, I have only thus explajned them. in notation, confining 
myſelf to integers in the ſequel of the firſt part, 


In this ſecond part 1 ſhall explain Vulgar and Dec 
Fractions, with the theory of circulating numbers, ſhew their 


connexions, and apply them to ſome things not conſidered in 


the firſt part. 


VULGAR FRACTIONS. © 


Vorcar Fractions are divided into proper, improper; 
mixed, fimple, compounded, and complex. 


1. Proper fractions have their numerators leſs than their 


denominators, as 2, & c. 


2. Improper fractions have their numerators equal to, or 


as 4, 5, &c. 


5. Compounded fractions are expreſſi ons for the parts off 


given fractions, as Zof $, 4 of r, &c. . 


6. Complex fractions have either one or both terms mixed | 


5:1) 12 7 6% 


numbers, as (> ) &. 


240 1 ( 


7. Any number which will divide two or more numbers. 


without remainder, is called their common meaſure. 


8. Any number which can be meaſured by two or more 
numbers, is called their common multiple, or perhaps, more 
properly, their common dividend. | | 


To find the common meaſure a maximum, and the common 


multiple a minimum, are problems of conſiderable uſe in the 


— of fractions, and are therefore ſolved in the fisſt 
Place. 


„ PRO- 


* HR YT 1, i ID = - thes « 


N = 
",- 


P — ̃ —aʃ˙Ufᷓ— 
» 


| 4 - 8 
„En, With r remainder, 
” 8 


— 


F 
54 Vuorcar FraAcTioNns, 
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greateſt common meaſure, *"— 
el vas 1 RWA. bs an . 
1. Take any two of the given numbers, and divide the 
greater by the leſs, and the diviſor by the rema inder, and fo 
on, until nothing remains; the laſt diviſor will be the greateſt 


Taz 
» IS x * s 


common meaſure of theſe two numbers. 


_ PREY 


* 2 WY 
— — — — —— —  ____ rr a 
* * - * » 4 


Let aand b be two numbers, the greateſt common meaſure of 
vhich is required, and let them be ordered as per rule; then 


4 - * 


— 


Ze, with-d remainder, 


7 De, with m remainder. 


= DV, with 0 remainder. I fay that r meaſures both a and b: for 


ſince r meaſures m, it muſt alſo meaſure n — 0+ mb; and 


S c+d=a ; therefore 7 meaſures both à and b. I ſay r is alſo the 


greateſt meaſure common to a and 6; for ſuppoſe u greater than x, 


to meaſure both @ and 6; then, ſince 4 meaſures a, it. muſt allo 
meaſure its equal b e+d; but u meaſures b ; therefore it muſt alſo 


. meaſure h c, and conſequently 4; but if it meaſures 4, it mult 


meaſure de; and it meaſures d e+m=b ; therefore it meaſures m; 
but if it meaſures n, it muſt meaſure Mn; and/it meaſures m n+ 
1d; hence u muſt alſo meaſure , the greater the Jeſs, which is 
impoſfible: therefore 7 is the greateſt. common meaſure of à and 5, 
. E. D. Again, if there be any multitude of numbers a, 56, c, a, 
&c., and if the gieateſt common meaſure of à and b be founder, 
that of r and cu, and that of « and =, and ſo on I ſay the 
number laſt found will be the greateſt common meaſure of a, 6, c, a, 
&c. for if this be denied, let w greater than mcaſuie @ bc 4. 
Then, ſince av meaſures a and 5, it muſt alſo meaſure r; but w 
meaſutes e; therefore it muſt alſo meaſure 2; but av likewiſe mea- 
ſures 4; therefore it alſo meaſures v : the greater the leſs, which 
is abſurd; hence no number greater than v will meaſure a, b, c, 4 
and the ſame mode of reaſoning may be applied to any multitude of 
num bers whatever; therefore if there be any multitude of numbers, 


a, 5 6. 45 &c. 2: E. D. 5 
3. Find 


2 - 


-- 


y multitude of numbers being given, to determine their 


5  Vurcar FrxacrtioNSs:: 85 | 


2. Find the greateſt common meaſure of that found, and _ 
another of the given number as before, and ſo on until the 
ir W whole is finiſhed; the meaſtxe laſt found will be that re- 


quired. 

N. B. If unity is found to be the greateſt common meafure,, 

the numbers are ſaid to be prime to each other, per Euclid, 

e lib. 7th, defin. 1 zth. But that gentleman is either miſtaken, who - 
to affirms that they are uſually called incommenfurable, or they 
oy are moſt miſerably miſtaken ho call them ſo: for magnitudes, . 

er numbers repreſenting them, are only-faid to be incommen- 

ſurable, to which no common meaſure whatever can be aſſigned. 


of EXAMPLES. | 
. What i is the:greateſt common meaſure of 4165, 686, and 


2. What i is the greateſt c common meaſure of- 1998,918, and 
71 Auf. 18. 


3. What is the greateſt common meaſure of 3132, 5508, and 


11988 ?. Anſ. 108, 
4. What is the greateſt common meaſure of 24990,41 16, and 
3528? An. 294. 
tor 5, What is the greateſt common meaſure of —— and 
2352 '# Anſ. 1 96. 
6. What is the greateſt common meaſure of 33320, 5488, Lo 
4704 ? An. 392. 
7. What is the greateſt c common meaſure of 1 5984.7 344, and 
4176 ?. As. 144. 
8. What is the gr eate ſt common meaſure of 8 3 52, 14088, and 
319680 7 An 5 288. 
9+ What is the greateſt common meaſure of 6264,1 1016, and 
23976 ? | | Anf. 216 

o. What 1 is the greateſt common meaſure of 20825, 3430, and 
2040 | Auſ. 246. 
11, What is the greateſt « common meaſure of 139 ) 86,6426, and 
3654 2 Anſe 126. 
12. What is the greateſt « common meaſure of-291 55,4802, and 
4116? | Ai. 343 


PROBLEM II- 
Any multitude of humbers being given, to determine their 


leaſt common multiple. 
G 3. _ RvLE; 


c x 
* 9 
* 


<4 * 


* 
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8 Dude the product of any two of the given numbers by I che 

their greateſt common meaſure, and the quotient will be the ed 
leaſt common multiple, or r dividend of theſe two numbers. 

N wu 5 Vind 


3 "ANDY * W 270 the 


* The leaſt poſſible EE common to any two numbers, 
is = their product divided by their gieateſt common meaſure ; or, are 
which is the ſame thing; = the continual product of their rcateſ ro 
common meaſure, and the leaſt two numbers in the ſame propor- P 
tion with thoſe given. p 


DEMON. Let the two given numbers be a, b, and their- greateſt 
common meaſure = #2; alſo let z and v be the leaſt in the ſame 5 
proportion with a and 6. Then, a = # n, and b =wm; alſo I, 


== =muV. I ay that - =muwvis the leaſt common dividend of 
a and 3; for if this be denied, let M leſs than == = AuV, be that re- 
quired, Suppoſe = d, and 72 h; then 1 * ad=bh a: 


ub du. Vz "but ſince 2 — 5 are prime to each other, no 4. 
numbers can be found in the ſame proportion, but what are ſome 

multiples of # and v: therefore à meaſures h, and v meaſures 4 g. 
but v: d: : av: ad; and ſince v meaſures 4; therefore alſo ay 


. meaſures a d; but av =, and ad = M; hence it appears that 6. 
= meaſures ad = M; that is, the greater meaſures the leſs, which 5 


is abſurd: therefore M is not the leaſt common dividend of «4 
and &; and in the ſame manner we prove that no other number 


but that expreſſed by — = m 4% is the leaſt common dividend 


of aandb: therefore the "leaſt common dividend of any two num- 
ders is = their produR divided by their greateſt common meaſure. W , ar 


2. E. D. ah 
Again, if there be any multitude of numbers, a, b, c, d, &c. and MW 3? 
the leaſt common dividend'be found to any two a, b = —and the leaſt * 


to that and c, and ſo on: the laſt dividend found will be the leaſt 
which can be meaſured by a, b. c, d, &c. 


_ Demon. Let N be the leaſt number which. can be meaſured by 


| end- c. 1 fay, i it is alſo the leaſt which can be meaſured by a, 6, c: by a. 


for if this be denied, let = leſs than N be that med, Th mult 
= nce 
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2. Find the lęaſt eommon multiple of that found and ano- 
ther of the given numbers, and ſo on until the whole is finiſu- 
ed; the number laſt found will be that required. 


From which the kilo wing Rule may be derired. 
1. Divide by any number that will meaſure two or more of 
the given numbers witkout remainder, and ſet the quotients, 
together with the undivided numbers, in a line below. 

2. Divide the ſecond line as before, and ſo on, until there 
are no two numbers that can be divided; then the continued 
product of the diviſors, quotients, and undiyided numbers, if 
ans will be that required. 9 


E * M P I. E s. 
I, What is the leaſt common multiple of 12, 9, 8, 6, 4, and 32 


Anſ. 72. 
2. What! is the leaft common multiple of 6, Io, 12, 16, 18, 
and 20 ? Anſ. 120. 
3. What is the leaſt common multiple of , 16, 21, 14, and 
28? Anf. 1008. 
4. What is the leaſt common multiple of 36, 27, 24, 18, 12, 
andg? Ans 210. 
6. What is Ul leaſt common multiple of 48, 36, 32, 24, 16, 
and 122 Anf. 288. 
6, What is the leaſt common multiple of 45, 30, 15, 10, 6, 
and g? Auf. 90. 
7. What is the leaſt common multiple- .of 32, 24, 46, 12; 4 
and 2? Anf. 96. | 


8 CEIIET - — — — — —— 
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ſince 2 is the leaſt number which can be meaſured by a and 553 
a Ke can meaſure no number which is not ſome multiple of 
25 but a, b, meaſure z : And 
fince N is the leaſt number which can. be mock by — — . c 


therefore alſo = meaſures % 


—and c can meaiure no number which is not ſome ET rs V; 
bur and c meaſure 7; hence alſo N meaſures n, the greater the leſs, 


which is abſurd : therefore no number leſs than N can be meaſured 
by a, b, c; and the ſame mode of reaſoning may be extended to 
any multitude of numbers whatever: therefore if there be any 


multitude of numbers 45 b; e, & &c. & E. D. 
f 8. What 


66 Vora Faxcrrons. 


8. What is the leaſt common multiple of 96, 72, 487 36, 17, 
=; and 6 ? ; | Anf. 288, 
9. What is the leaſt common multiple of 78, 65, 52, 39, 26, 
om | Anſ. 780. 
10. What 5 * leaſt common multiple of 9, 8, 7, 6, 5, 4, 3, 2, 
and 1 | | 

11. What is the leaſt common multiple of: 18, 16, 14, 12, 10, 
8, 6, 4, and-2 ?- _ N nf. 5040, 

12. What is the leaſt common multiple of ro8, 96, 84, 72, 
and 60.2 Auſ. 15 120. 


REDUCTION or VULGAR FRACTIONS; 
 Repvuction or VULGAR FRACT1ONS is the mode of 

_ transforming them from one denomination to another, in 
order to prepare them for addition; ſubtraction, multiplication, 
and. divifion ; by performing which the. following problem 
_arc-ſolved. 3 b By : 


PROBLEM I. 


Any fraction being given, to reduce it to its loweſt terme,. 


I + Snare. a 
Find the greateſt common meaſure of the two terms, by 
which divide both, and the reſpective quotients will be the 
terms of the fraction required. 1 kl | 

|  ExAM-» 


ith. 


% 
— TIE 
— 
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„ That this rule is univerſal, appears from the foregoing notes: 
for if any two numbers be divided by their greateſt common mes. 
ſare, the quotients are the leaſt numbers in the ſame proportion. 

But fractions may often either be reduced to theis leaſt terms, or 
very much abreviated with leſs trouble: for if the terms of a frac- 


tion be divided by any number which meaſures both without remain. 


der; it is plain that the reſulting terms, or quotients, will be 
in the ſame proportion with the firſt terms. Becauſe, if the terms 
of any ratio be-either beth multiplied or both divided. by the ſame 
number, it is the ſame as adding or ſubtracting the ratio of equality, 
which neither -increafes nor diminiſhes the value of that ratio, to 
or from which it is either added: or ſubtracted. . 


The fallowing Theorems are uſeful for abbreviating Vulgar- 


Fractions: ; : 
2 THEOREMS. 


1. If any number terminates on the right hand with a eyphes, 
or a digit diviſible by 2, the whole is divifble by =; for the Ns 
25 | whic 


Anſ. 2520, 


SS nn þÞ vw 2 — 
5 . - ® -» 
Fl ww ww ww ww wo. Ml bod word wed 


S 9 


— 
0 
- 


numb; 


* 
* - - 1 — 


Arpverien or Vor.Gar' Faacrions. hd 


15 EEx Au TTS 5. | 
7 1. Reduce al to its loweſt terms. 2 tf. $3 
80. 2. Reduce 444 to its loweſt terms. 22 vs 
»% z. Reduce 553 to its loweſt terms. „ — 
= 4. Reduce Foo. to its loweſt tem. 4% Jo 
46 5. Reduce 348 t to its loweſt terms. / A 0 
72, 6. Reduce 333 to its loweſt terms. Rs. Anf. 3+ 
120. 7. Reduce 335 to its loweſt tmn. Arſe N. 
85 8. Reduce a * to its loweſt terms. "is 40. 72 1 . 
f Reduce 3 r to its loweſt terms. 15 Hf. FLEE 
in 10. Reduce 45744 its loweſt term. A4 1. 
ion, 11. Reduce 4344 to its loweſt term. 14127 tf. $6 
mY 2, Reduce £332 to its loweſt term. Anſ. MM. f 


. 5 4 
Ww — 
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which remains in the ſecond place i is 10; but 2 meaſures 105 there 
.. bore the whole is diviſible by 2. x 

| 2. If an number terminates on the right hand with a eypher, or 

, the whole is diviſible by 5; for every unit which remains in the 

by becond place is 10 but 5 meafures f multiple of; 103 therefore 
the the whole is divifible by 8. | 

3. If the two right-hand Ggures of: any number are. Livifible by 
the whole is diviſible by 4; for every unit which remains in 5 | 
third place is 100: but 4 meaſures, every multiple of 100; therefore 
— che whole is diviſible 'by 4. 

; 4. If the three x1 1 figures of any number are diviſible by 
es: , the whole is Bone by 8; for every unit which remains in the 
me fourth place is 1000: but 8 meaſuresevery multiple of io] there- 
bee the whole is diviſible by 8. | 
. If the ſum of the digits conftituting any number be diviſible by 
ace Wt or 9, the whole is divifble by 3 or 9. This theorem has already 
* been demonſtrated in the . on addition. 

6. If the ſum, of the digits conſtituting any number. be diviſible 

by 6, and the rig ht-hand digit by 2, he whole is divakible byY z 
for by the data i 3 is diviſible both by 2 and 3. 

7. If the ſum of the 1ſt, 4d, 5th, &c. digits conti any 
number be equal to that of the 2d, 4th, 6th, &c. that number is 
diviſible by 11; for if a, 5, c, d, e, m, u, be the digits, conſtitut- 
ing any number, its digits, when multiplied by 11, will become, 
() (e (, LA % en 
a, a+b,, bc, c+d, d+e, ern, mu, u; 
here the odd terms are = to the even, | a ate 


PR Os 


El 1 5 RepucriOn or VoLcar FaracTions. 
Fe PROBLEM. IL 


1 Any mixed number being given, to ank win uiya- 
Tent improper fraction. ai To" 


RL * | ; 3 2. R 
Multiply the whole number by the 8 X the frae- 


: tion, and add the namerator to the product; then that fun 3. R 
5 written above the enen will form the fraction required, 


| 4+ 
z EAI dot $7 
1. Reduce 644 to an improper fractiov. , . Ave i þ 
2. Reduce 1443 to an improper fraction. * 8 410. , 6. R 
<.. Io, Reduce 227-4: to an improper fraction. Aſ. 21 
4. Reduce 40674 to an improper fraction. Anl. 0 fe 


5. Reduce 6924; to an improper fraction. A2. 47. 3. P 
6. Reduce 2722 to an improper fraction. Az. „, 

7. Reduce 79455 to an improper fraction. A/. 9 K 
g. Reduce 9897 to an improper fraction. + An. , 5 
9. Reduce 9004 to an improper fraction. „ Anſ. 938? 
10. Reduce 8863 to an improper fraction. „ Miſe 598, 11-1 

11. Reduce 108922 to an improper fraction. | Arſe. $7. 
_ Reduce 286734 to an improper fraction. Auf. 1 


5 PROBLEM III. 


Any 3 improper fraction being given, to reduce it to its * 
5 valent whole or mixed number. 5 | 


„„ © FF Þ. 
1 & the numerator by the denominator, and the quotient NM 
will be the whole number; the remainder, if any, will be tie Wand 
"numerator, and the diviſor the denominator of a fraction, imp 


Vu uich added to the quotient will form the mixed Dune e · 
; os | | 


4 * 


" ' , 
P * d E % 4 * 
. "=" J 1 
1 2 _ * MS 1 


2 5 NEE TI HK „ amp 
— 7 * The whole number 3 is here multiplied and divided by the ſame 


UE TH and therefore its value remains unchanged. | 
1s rule being only Wen reyele * the g needs no farther 


* Ex ed e 


—_— 


** 


IVa- 


10, Reduce :*2.73 to its equivalent whole or mixed number, 


REvverion or VULGAR Fractions, t 
EXAMPLES 
1. Reduce *3 517 to its Ne whole or mixed wana; 


An. 18 | 
2. Reduce 1011 to its equivalent whole or mixed num 
42. 2. 
3. Reduce 242 * to its equivalent whole or mixed number. 
| Anſ. & 
4. Reduce 1 53 toits equivalent whole or mixed number. 
Anſ. 49611. 
5. Reduce 92 9 22 to its equivalent whole or mixed number. 
As. q fr. 
6, Reduce * x to its equivalent whole or mixed number. 
Au. 8724. 
7, Reduce * "To 31 to its equivalent whole or mixed ker 2 
J. 79455. 
$. Reduce , to its equivalent whole or mixed a 
Au. 98953 
9. Reduce 7 *87 3 to its equivalent whole or mixed number, 
A. 900j 


A. 8863 4 


11. Reduce to its equivalent whole or mixed number. 


Anſ. 108921. 
12, Reduce 4%, to its equivalent whole or mixed number. 


| Auſ. 286711. 


4 PROBLEM IV. 
Any 


equie zounded fraction being given, to reduce it to an 
| equivalent ſimple one. 

: Ru3z®, 
tient . Multiply all the numerators together for the nn 
: tlie and all the denominators together or the denominator of the 
Mon, imple fraction 804 8 
e · | = 
5 75 The reaſon of this 5 will appear from on Ei as. 
ple: let —th part of 7 be required. Then - may be con- 
ſame 

„ 
* ſidered as an unit, and k 3121: ET X - - and uni- 


rerſally however many ratios are given, that TOY is —— 
ed of the whole. 8 


— — . — — * 


* 3 : 
5 » ; "IRR 


— 
95 


72 Repvcrion'or, Vora FRACTIONS? 

: 55 EXAMPLES . 

1. Reduce 3 of ; to a fimple fraftion, ©, Auf, 2=t 
2. Reduce 2 of 5 to a ſimple fraction. Hf. 
3. Reduce 3-of 4 of 5 to a fimple fraction. Anſ. 38,1, 
4. Reduce & of 5 of Fr to a ſimple fraction. An. PH, 
5. Reduce 5 of } of gr to a ſimple fraction. Anſ. =, 
6. Reduce I of $ of 4 of 5 to a ſimple fraction. Anſ. 181 
7. Reduce of 4 of 2 to a ſimple fraction. Ar/, YR. 
8. Reduce + of f of 3 to a ſimple fraction. Arſe 181. 
9. Reduce + of f of 1X to a ſimple fraction. Arſe 3£=18, 

10. Reduce 5 of & of ; to a fimple fraction. Auſ. 35 = $5, 

11. Reduce & of £, of 21 to a ſimple fraction. An/. S =5.. 

12. Reduce 28 of I of ; to a imple fraction. An/. Fd f. 


PROBLEM v. 


Any multitude of fractions with different denominators be- 
ing given, to reduce them to equivalent fractions, having 
common denominator. Fo 


— 
"=Y 
15 
JT 


OE; | | 2 5 Þ ST 
1. Multiply each numerator into all the. denominators, ex- 
Tept its own, for a new numerator ; and all the denominators 
continually for a common denominator. | 
2. But if the common denominator be required a minimum, 
the leaſt common multiple of all the given denominators wil 
he that required; then, as each denominator is to its nume- 
rator, ſo is the common denominator to the ſeveral new nu- 
merators. | EG. 5 1 


— A. F 4 i. * 1 * * ll. 


tr. 


* The truth of this rule will appezr thus : Let 2 7. — 10 
, r 


Done ths IO xXmH 'ixbXrXxXm exby d xm 


nxbxdxr 
mxbxdx" 
both terms being multiplied and divided by the mths 
5 f AM 


L © I IJ 
6 | 3 Iz 5 . : - E | 
rt Du” I 8 RE | ; Sh Oey | 53 9 Wy 8 ö 
SEN 81 47 * 372. eher 7% | 590 f % S507 e 7 | 5 ; 5 6 
* 12 32 r t 62 0n0g 57221 HN SLY r 5 33 12 | 
58 41 ss 42478-42126 SF - er 2 5 * 
5 E * 422 t 32 = 92778 44 Dit 60 5 1 2 * 2 62 8 85 b 2 2 | 8 
. e i e e e 82 Star Wt nie SY Y 5 Eg 2. 
1 T0 BE SE PEW Get rar ares 2. 944 A IA Sy | E 
: > 9 . * 7 5 1 2 2225 (#239 W 2 4 nt 4 8 E'S « 5 5 2 A 
5 * 498 cap A = 2822 92 8897 8822 as as os 2 ao pe [-T 
Ss "E900 05 Bf ee BarL e F 42.4 vp oZe $828 | £ 
5 2 7 8 22 $7 = $84 887 57 1 52 | : 4 + * 1 L 7 = &S SE 8 : 
„ "DEUL GL OLE f (og, * e Be |S 
785 1. F S K * FP | 2 : "7-4 & ox TER 28 2 : 
8 ur, a0: Nꝓο p uourmos v oy | donpꝰo q 8 > 75 5 2 8.8 
x | SO OE Eg By | vt 
RE 324. vx ad wo 2X 
. S N 
| nt 7 RY” 
Z I $6 QI + 


be 
| 8 5 
ex- 
ors 
m, 
11] 
16. 
u- 
—— 
1 


r . ⁵˙ͤùÄ a er pac — — nope 
* 10 * 
* 5 © 


ro. 
— 
q 4 
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iequired. 


—ͤ—— — — 


& 4 , 
a - Fl - 
— 


— 


portional thus found, will be the other term of the frafticn 1 


N. B. 8 whole or r fratted, conkiſt of two 


terms; all whole numbers having * for their oommon con- 4 
* | vale 
3 . ExAur LZ. a oy 
1. Reduce 22 J = { Denominator of which ſhall be 12 | ply 
2. Reduce #5 | | Numerator of which ſhall be 25. ole 
3 ye :4, 
3. Reduee . Denominator of which ſhall be 14. ; 
| 1 b 8 e | An. Bi 872 . 
RE 1 
4. Reduce: 27 | 7 Numer tor of which ſhall be 5. 5 | 
; q ; An] | 3 0p 2. 
| ln 814 
5. Reduce 3 | 2 | Denominator of which ſhall be 86. 
: 2 + 5 22 30737 * 
6. Reduce 29 FO 3 Mme of which ſhall be 50 5 
7. Reduce 24 2 Bene of which ſhallbe 5. 
* 4 7 | Anſe "5 
8. Reduce 48 | & Numerator of which ſhall be th} 
| ; "9 | Mr = | 
| . e 
9. Reduce: f | Denominator of which ſhall be 18. 
. | Anſ. 7 
10. Reduce 4 | Numerator of which ſhall be 12. 
3 af. tt 
11. Reduce 7 | Denominator of which ſhall be 28. | 
. | - 205 
FE 2 
12. Reduce 77 Numerator of which ſhallbe 4. 
i „ ere it 22 1 
£ PRO- 


- 
—— —_ — 


RepucrroN « OF  Voroin Tale rios- | 75 


PROBLEM: Fl.. 


Any complex fraction being given, to reduce it to an ea. | 
valent fimple expreſſion. 3 33 


torn; 


Reduce the mixed terms to improper fractions, and multi- 
| ply both terms of the fraction by their denominators ; the re- 
julcing products will form the terms of the imple fraction re- 


quired - - all 
E x 77 ; | . „ F 
| Ex AM TIE S. 5 I 


de 144 5 : - 
1. WR to an equivalent ſimple fraction. _—_ 


Arſe 144 = . 


CY” 


2. Reduce 5 0 


b Th equiraiae imple fraction. 
X | „ Anſ. 45 = If» _ 
3 Reduce e 75 to an equivalent imple fraction. 
6 Are ir = tow - 
x 4+ Rokies 25 to an equivalent ſimple fraction. 
7 | | 
þ | 4 4 A*. 251 kl. | 
5. Reduce zz to an equivalent. ſimple fraction. > 

62M - 8 1 110 | 
= 912 : Anfe $39 = 37» 4 
; 6 Reduce — = to an equivalent fiwple fraction. | 
7 ; A uf. TIF = i * 
7 a Reduce 5 to an 3 fimple fraction. : 

f — Z Be | L 
2 - A. r ad 27 | 
. Reduce 2 578 to an veel. nie fradiiin: +7) 0 
q + | | : 1 714 221 
E — — — — — — 3 — 


| It is plain that both terms are here mu/{61iel »y the face 
)- Wantities; and therefore the ratio remains the ſame. 


4 752 1 1 Redicw 


r Hr, e 44 tn — 


2 
Rzpverion oF VuLGas FRACTIONS, 


222 


5 ” 


to an n equiralen imple fraction. 1 


| 9. Reduce 229 

* ; 62 As. 342 = = . 5. 
107 Reduce to an equivalentimple. fraction. Foe” 
| _ OM 6. 
Anſ. 5 5 1 19855 
1 I, Reduce 2 4 to an equivalent e fraction. | Fes 
Anſ. TVS 92 IF» 8, | 
12. Reduce 5 at to an equivalent ſimple fraction. 9. 

of & 5 


1 4, He I 
PROBLEM VIII. 

* The ratio of two integers and any fraction of the one being 
given, to reduce that fraction to an n expreſſion of us 12. 


other „ 
| Ruiz 


As the integer of the required expreſſion is to that of be 
given fraction, ſo is the fraction given to that required: or, An 


the fractions are reciprocal) y as their integers. mm 
a EXAMPLES. | « 

CHE. £L + | e 

Pi 3 * 4 iar comg to the fraction of a pound. find a 


Anſ. zv = 54576 I the ſ 
2. Reduce 5 of a penny to the fraction of a pound. 


Anſ. 1 * 1 2 1. 
3. Reduce 3 of a pound to the fraction of a penny. - 
Au. 222 os 9. 


* FEST 


— — — _ 


_— * * — * 9 Es F 4 th x * „ 


hat the fractions ſhould be reciprocally as the integers, ap» 3. R 
pears evident thus: ü 


Let the _ of the given integers be 2: FR = 7 , and the frac» I *: 


tion of a = — - 3 e 5 prop. 4th, 7 * _— the fraction re- 5. R 


"= quired ; (i. e.) 5: a: JE 75 Let (e. g. 14=30, , = 5p 


and d= 4; then 20 x }= 7 15 or } of a pound _— 


in ſhillings, 
. 4: Reduce 


— 


— 


Repvcrion or VoLcan Fx ACT IONS. 


4+ Reduce Yo of a crown to the fraction of a guinea, bes 
- Auf. T = ano 
5 Reduce F of a grain troy to the fraction of a pound, | 
Anſ. D = 3738+ 
6, Reduce x47 of a pound troy to the fraction of a grain, tor 
Arſe Fre = + 
. Reduce J of a pound avoird. to the · fraction of a ton. 
| . Anſ. T1555 = e · 
8, Reduce +57 of a ton to the fraction of a pound avoird. * 
2. 2249—= 2, - 
y. Reduce 3 Z of a pint of wine to the fraction 4 tun, n A 
; Anſ. gods = 735005 
I 10. Reduce 15rr of a butt of beer tothe fraction of a Pint. 


Anfe. Th#8 = r- 
11, Reduce 3 of a yard to the fraction of a mile. 1 


5 Anſe rrög = 78170 
2 12. Reduce 5 3 of a —_ to the fraction of Wot os: 1 


Ani rr = LEES · 


PROBLEM IX, 


r, Any number compounded of different denominations being 
given, to reduce it to an equivalent fraction of a given N | 


An 
Reduce the compounded number to one denomination, and 


find an equivalent fraction of the given integer oy 's the rule for 
-5« ll the ſolution of problem the eighth. 1 | 


— 


——— 


EXAMPLES. 


I, 1205 135. 4d. to the fraction of a pound ſterling. 5 
*. | Anf 248 = IN Fo 

2. Reduce 25. 14d. to the fraction of a guinea, | 

-* ith Wr = = Fo 

3. Reduce 19. 8d. 274. to the fraction of a moidore, 


Anſe $824 =. 
4. Reduce 6 0z. 12 8 12 gr. to the fraction ofa pound 


troy, Anſ. 3 &. 
5. Reduce 4c. 29. 14k to the fraction of a ton. TOM | : 
Anſ. 224 = 11. 


— 


* — 


—L̃— — — 


# This i is as per Hand ac 2 | 
H 3 | | 6. Reduce 


78 | kappe rio or Vora FRACTIONS.” 


| E 6. Reduce 4 fur, 20 pol.o 4 the fraction of „ : 
| Anſe IS = Ho 
7. Reduce 2 r. 20 pol. 15 Fr to the ey 5; 1 acre. 
nſ. $835 = Var 
. Reduce 3d. 31 gal. 2 grt. of vine to the . of a tun, 
; 27. Ts —— . 
9. Reduce 6 40. 31 qrt. of beer to the fraction of a. butt. ” 
Anſ. 2 = 235 
10. Reduce 4 buſe 1 pec. 1 gel. 25 gr. of corn to the fraction of 
8 a quarter. g Anſ. ? 2182 —— 1 
T1; Reduce 8h. 26 m. 40 2 of time to to the fraction of a day. 
, 9458 = 2, 
22. . Reduce 2 We 3 7. 12 h. to che fraction of a month, . 
Anſe #53 =, 


PROBLEM X. 


"The fraction of any integer being given, to determine its 
value in the knowa parts of that integer. 


ern. 


15 Multiply the integer, if greater than unity, or the num- 
der expreſſing its value in the next lower order, if unity, by 
the numerator of the fraction, and divide by the denominator, 

2. Multiply the remainder, or numerator of the new frac- 
tion, by the value of its integer in the next lower order, and 
divide by the denominator as before, contiuuing the proceſs 


ro the loweſt denomination, and the Excral quotients will be 


1 ae value required. 


ExAM PL zs. 


1. Reduce 3 of a pound ſterling to the equivalent parts of 
thei integer. Anſe. 135. 4d. 

2. Reduce 4 of a guinea to the equivalent parts of the 1n- 
r Anſi 258. 2d. 29. 
3. Reduce of a moidore to the equivalent parts of the in- 
„ tcger. Anſ. 195. gd. 230. 
4 Reduce $3 of a pound troy to the equivalent parts of the 
er Anf. Gex. I 2 dæuts. 1 2gr. 

LE Reduce x7 70 of a ton to the equivalent parts of the integer. 


8 AC. 29. 708 


— — 


29 


| This is only the reverſe of problem oth. 
ER | F 8 6. Reduee 


5 


— 


— 


= 1 or ese Fa orion. * 9 
6. Reduce 1 of a mile to the equivalent parts of the integer ; 


Anſ. 4 fur. 20 pal. 
7. Reduce r of an acre to the equivalent parts of = _ 
teger. Anſ. 2 r. 20 fl. 1 | 


8. Reduce 4 of a tun of wine to the equivalent parts oft e 
integer. Anſ. 3 Bd. 3 1 gal. op 5 

9. Reduce % of a butt of beer to the equivalent parts of 
the integer. Anſ. G gal. 3qrte 

10. Reduce $ of a quarter of corn to the equivalent parts of 
the integer. Anſ. Ab. 1p. Tg. 23qrts- 

11. Reduce 22 of a day to the equivalent parts of the integer. 
Anf. 85. 26m. 49 

12. Reduce 4 of 3zv. 44. to the equivalent parts of the in- 

; teger, 4 2b. 24, 165. 


a © 


ADDITION oy VULGAR, FR ACTION 925 


Apprrion or. VuLcar FRACTIONS is the mode of col-- 
letting into one ſum. the ſeveral fracted parts of homogeneous. 


22 ;. by performing which. the following problem is: 
lolve 


PROBLEM XL 


| Several fracted parts of homogeneous integers wy given, 
to determine their ſum. 


RU LE “. 


1. Reduce compound and complex fractions to ſimple ones; 
mixed numbers to improper fractions; and all to the ſame in- 
teger and denominator if different. 

2. Add all the numerators together, a place their ſum 


ger the common denominatory. for the required fum of the 
given fractions. 


EXAMPLES. 


1. What is the ſum of „ 4, 4* A i214 = 0h 
2, What 1 is the — 7%, and 3 of 4 ? Ar. 535 = $2. | 


— — mY 


* — {© 


Neither ſum nor difference of SEALS can be aſſigned until 
ſome common ſtandard be aſſumed, to which the meaſures of al 
muſt be referred: but theſe meaſures muſt alſo be expreſſed on the 
ſame ſcale: hence the neceſſity for reducing the given fractions to- 
the lame i integer and denominator, if different, 

3- What 


” _ . 
F N 


gs. 


80 SUBTRACTION or Vutcan' FRACTIONS. | 


8 What is the ſum of 21,35. and Ld. 
4 What is the ſum of zm. 2. 7% and Yes ? 


Aa. V3 2p. 2yd. 281. 11m; 
3. What i is the ſum of 3/. + guinea; and } of a moidore ? 


Af 145. 1d. 29. | 


Anſ. 11. 135.110, YU 5. 


- 6. What i is the ſum of 21, Joz. and + of a pennyweight ? 


* Anſ. 60%. 1 S deut. 20gr, | 


7. What isthe ſum of d. zt. 439. and 4 of an ounce ?_ 


Anfe ea. 19. zl, Boz, Bar, | 


8, What 1s the ſum of Sac, £ r. Fp. and x; of a hard? 
An. Zr. 125. 
9: What | is the ſum of dun, ZBhd. and $ of a gallon of wine? 
Anſ. 3hhad, i 5 pints, 

10. What i is the ſum of 1 mon, b. and In of a day? 
Anſ. Ic. 6% 85. 36min. 


11. What i is the .ſum of 575 and = = of a ſhilling ? 


Anſ. 155. 5 
12. What is the fur of 2 of 51 of 1500. and T of 5. 126. 
„„ © is A1. "0 4% 


SUBTRACTION or VULGAR FRACTIONS. 


1 or VULGAR N nds of 


determining the difference of the fracted parts of homogene- 


ous 3 by . which the . problem 18 


ſolued. 
8 4 Pp ROB L E M XII. 


Any two fracted parts of homogeneous integers * given, 


to determine their difference. 


Ru Lk. 


Prepare the given numbers as in Addition , and place the 
difference of the numerators above the common denominator ; » 
the REO thus formed will be the — difference. 


EXAMPLES. 
. What is the difference of à and 37 


Anſ. 24-20 = = yo 


2+ What is the difference of 3 and 2 of * 1 


of k 8 Zo What 


119d, I. Gin. 


ag. l- kt. 


* * 


— , c PPR 
— ; * ' n 5 F 


2 US 5 ow NOIR 


— » 


oh 


z. What is the difference of 12 4 and Bf © 
a „As. i A 


2 . a 1 9 | 
4. What is the difference of 85 and} Anſ. * 12 0 


. What is the difference of 21, and 35, Anſ. 125.116, 24% - 


6. What is the difference of . and ir of a crown? 
ES 22% V1, 1c oe wa 
7. What is the difference of I of 231, 35. 10d. and 5 of a 
moidore ?* ea. 36.1 Anſ. 51, 15. 4d. 
8, What is the difference of {1þ, troy and 3 of an ounce ? 
; 5 4 8 — Anſ. 90%. 1 8davts 
9. What is the difference of ton and I of cavy, 2 
: f Anſ. Ic. 09. 9b. ox. 5 dr. 
10. What is the difference of 5 league and x of a mile? 
11. What is the difference of rr tun and 5 ora ., 
| we An. 1hhd. 14gall, 


A.. 1 1h 350. 14. 18 hours, 


MULTIPLICATION or VULGAR FRACTIONS. , 


MurTieLicatiIon of Vu LGAR FRACTIONS is the — 


af 425 5 7 8 n 


vs was uuig tne PTOGUCT or 1everal fracted parts of given ins. 
tegers; by performing which the following problem is folved. 


bs PROBLEM XIE | 
Any number of fractional expreſſions being given, to deter · 
mine their continued product. | 3 
5 8 RU LE“. 
1. Reduce mixed numbers to improper fractions, and come 


plex fractions to fimple ones. ded: 
pans = 2. Multi- 


* . 
— 8 
COBRA 1 


-——_— 
— 2» 
— _ — — —_— L 


* The product of any number of fractions is expreſſed by a ratio 


eompounded of the whole, and is the ſame wich a compounded frac- 
tion; the continual product of all the conſequents expreſſes the 
number of parts into which the unit is ſuppoſed to be divided, and 


© a all the antecedents exprefſcs the number of theſe paits to ba, 


* 


MULTIPLICATION or VULGAR FRACTIONS. 83 


aſ. Im. 4afur. 26p. 3yd. 2feets 


12. What is the difference of i Hear and 3 of 1 of a month? 


In 


. Py b «<0 
1 
2 = 
— , — — on —. ¶ —wwàñͥ ? d 
* — > . \ \ \ = 
\ = = © = — = 


- 
2 Br” . + a YL A 4 vo * 


8. PDrvrsrox or Vora FRACTIONS. | 


"2, Multiply all the numerators together for the numets, 
tor, and all the denominators together for the er of 


| = 
8 the e 1 


Lo ot 80 EXAMPLES. ' 


„1. What is the product of 5, , and 1, A.. Jo =& 

. What is the product of 3, 2, and 142 A2. 1 . 
3. What is the product of 5, 2, and 4 of 3? Anf. 3%, =7, 
4 What! is the product of ;5, 15 and 2 of #2 


| 5. What 18 the product of 33, 22, and IA of 41 
| 6. What i Is the product . 777 and 32 o* 23? FR 
Af. FSH = te 


of. 
7 What | is the produdt of zof f 5 95 and + of 677 
: . What is the product of 3b, 7 2, and 437 
4 2 22 2 r. 
85 What is the product of 2, 4, {» and 122 ? | 


H 
» Wha h 5 T LEM 47 d $2? 
ee e eee 


388 3. 


3 44 47 
1 1. What „verse er 17: e +, 20d =: "3 
3 A,. lie viv 


_ 2. What is the * of 42, 31 4 t, and 107%, ? 


_— - Arſe 485445 = 1 


DIVISION or VULGAR FRACTIONS, 


| Drvrs few or VuLcan FaactIONs is the mode of find- 
ing whole or fracted number, which will be to unity as the 
dividend to the diviſor ; * F which the follows 


_ Ipg problem is ſolved. 


— 


1 a — 


% + id We — — 3 FS 


In integers, unity is the common conſequent to all; therefore if 
the ſeveral numerators of the given fractions were ſuppoled integers, 
the value of the integer product would be to that of the fracted pro- 


AH . as the eee of the fracted produtt tg unity. | 
B Ro. 


W- | | 8 
-Diyrsion or VoLcar FRACTIONS, 


PROBLEM XIV. 


[tio of the one to the other, if of the ſame kind, or a fourth 
proportional to the two. given fractions and unity. 8 


Ro 


— 


10 


hw idend by the reciprocal of the diviſor (or diviſor inverted); 3 
1 has wil be that required, F 


4 ee e 


Any two fractional expreſſions being given, to determine the 


a 8 P 
— F : 
& * ” 
„ * - "A * = 
* 


91 


prepare the terms. as in Multiplication, and: multiyly they 


> 5 


15 | e 

750 - 

. 1. What is the quotient of 17 by #2 | Arſe 8 es == 

:. What is the quotient of 7, by 32 Anſ. $5 . 

10, z. What is the quotient of 35 by? 2 $4 . 
. What is the quotient of 34 by 11? Anſe. N =. 

UL 6 What is the quotient of 3 To 3? An. 5 = 

7. . What is the quotient of 45 by d _- Haſs 35$ = Ki: 

1 1. What is the quotient of r by 32  Anſ. * = Fe · 
Fo 


21 Wo. What is the quotient of 155 Who's? Anſe ff = 4. 
| d. What is the quotient of 75 oF 95 420. 1 5 241. 
45 1, What is the quotient of =. by X * As. 27 = 2. 
[340 
What! is the quotient of 2 -by 3 Z of * i 145 5 242. 
3 1. 3 3 * 1 
8 \ W+ Diviſion being the reverſe of Multiplication the rule will ap- 


pht be repreſented thus, -, but if both terms be multiplied by 6 4, 


* 


SIMPLE 


8. Whatis the quotient of 125 by 387 Anſ. 10 =1 . 


prevident.; for if it were required to divide - - by - 7 the quotient 7 


— 12 — — a = * A — — — 
— K—fK—ä— — — — ——— —— 2 7 . TH 
_ - — = te - - . 


= % 8 


1 2 [ * 1 a 
, , mY : 
} * by 4 4 cab 
*#*- { % * 


OY $rufL® votet r in « Voica erbe, | 


© "SIMPLE PROPORTION un VULGAR FRACTIONs, M #t 


Sture Profe TIN IN Voi 6a, FracTtjons is the 
mode of finding a fourth proportional to three fractional ex. 12 

preſſions of any multiple or fi bir of given integers, two | 
of which are of the ſame kind; by As which the bal 
es a is ſolved. 


hee PROBLEM . CC 
Any three fractional expreſſions, two of which are home. 
* * Rs to range a fourth en mo 
E-y to 

a 5 R © 7 con 


Having made the neceſſary p reparations for Multi) plication, pet 
and diſtinguiſhed the firſt term oo the ſecond, , molnpl con- | 
tinually the ſecond and third terms and the reciprocal of the 
firſt; the reſulting product will be the fourth proportional re- J 
quired, 8 two 


fla: WW kno 
CER. 


| wit! 
To if of a yard coſt r of a pound, what colt - * an Eng · N of t 
- lietl?, 7 1 2 = 96 4% | 
2, If + of an ell of Holland coſtz of a pound, what coft 17 
| ells of the ſame? Arſe % 2. 141. 15. 5d. 334 1 
3. If of an ounce of filver colt 34 : of a pound, what colt IF tion 
Ex of an ounce? 4. fl. II. = 65. 8d. and 
4 If i of a cut. colt F of a pounds what coſt F of a ton: # W Givi 
J. F. 175. 90.1 MN 2 


g. If 25 of a pole colt -; xof a pound, what co + of 3 acre? ¶ pro 
wr 16] — 100. quit 
6. If 5; of a gallon coſt 3 of a pound, what coſt 2 1 
Anſ. pl. 45i. 165. 44 
7. If I of a ſhip be worth 2731, 25. Gd. what is 5 rage 


worth; ? Anſ. *%YZ51.== 1131. 165. od. 24 
_ 8, If 100!. in one year gain 47. what ſhall 2887. 155. gain in 2. 
the ſame time? Aus. esl. = 121. 195. 10d. 2, WW” 


9. If I finiſh a journey in 162 days, when the days are 127 3. 
hours long, in how many days of 84 hours may I per- 
form the ſame ? Arſe % d. ="23d. 115% 
10. If 12 men in 155 days finiſh a piece of work, in how many 4. 
days of equal length will 15 men perform the ſame ? 
8 - . 7 4.— 127 _ 
= 3 3s 


; courouNν Phoroxtiol tn Veirtar Faicrions. 95 5 
11. If a floor be 2575 ells long, 93 ells wide, how many elle 
: of * 314 inches. wide will cover the ſame? 


Anſ. 1 ells 2 316 J 
12. If I have 122 cwt. Laitiad 367 miles for a gives fn S: ES. 
5 far * have 67 tons carried for the har money? 


Ke * = 315 miles, 


; COMPOUND PROPORTION * VULGAR ra4erion 


CompotinD Ne IN. nne aA is the 
mode of finding a number, whole or fracted, the ratio of which 
to a given number of the ſame kind, ſhall be equal to that 
compounded of two, three, or more fractional r by. 
per menen which the Wen A is T0008, 


14 99 


PROBLEM - XVI. x. 
Ang odd number of fractional ape ern given, which 


two and two are homogeneous, and their ſeveral connections 
known ; to determine a number, whole or fracted, which ſhall 
with the odd term conſtitute a ratio 16 equal to that compounded 
of the other terms, | 


Rt UL E. 58 | 

I, Haring made the neceſſary preparatiotis for Moltiplicas 
tion, mark the terms, Which from the data of the "queſtion, 
and the known principles of, proportion, are found 0 be- 
diviſors. 

2. Multiply continually the remaining terms and the' reci- 
— of the arg ; the n . will be that r re · 
quire T6 | 


ExanrLEs. | 


1. If gol. in 5 months gain 2 l. in what time will 1327, gain 
ys 1,2 Anf. 182 = BY year. 
2. If 3344. in 24 years gain 241. what ſum will gain; 161. in 
51 years? Aas, 1 = 8511. 
3. If I have 2+ tons carried 1001 miles for 5%. how far may 
| I have 445 tons carried for 255 pounds? 
| „3 28265 * 
4. If a footman 88 1802 a] in 6,7 days of 123 hours 
each, in how many days of 84 hours each · may he travel 
10844 miles? 0 | ne 5436 5 8 
. | o 


* 


former? 


6. If 16 men in 15 days build a wall 245 feet long, 63 feet 
high, and 24 feet thick; in how. many days of equal 
length will 24 men build a wall 97 feet long, 191 "t 


feet high, and 45 feet thick ? 


. 


1 


RU Lx. 


1. Arrange the numbers to be added as directed in add. 


tion of integers, (i. e.)] place numbers of the ſame denomi- 


.. Dzcimart FrxAcrionus. 


+ 5 If 12 men in 321 days ripe 16x acres, how many 8 Wi 


ripe 1464 acres in 105 days of equal length with the 5. 


Anſ. 324 men, ; 


Arſe. 243% d % i gt 


. | ne | of 

„„ TRACTIONS. "WML 

InTEecens and DectnaLs are ſo much alike in all their 75 
fundamental modes of operation, that the rules already given 
for the one include both; and nothing remains to be determined 
in theſe but the punctum ſeparandi, or ſeparating point, which 

will eaſily be diſcovered by the following rules and examples. ; 
| . . ex 
ADDITION or DECIMALS. eq 


4 
i 


nators directly under each other, by which the ſeparating points 4 
of all will be ip the ſame vertical line. <_ os 
2. Add the numbers in every reſpect as integers, and place 
the ſeparating point of the ſum total in the ſaid vertical line 
produced. Wn | 3 230 
. ; . > ? ' ( 
$1 + EIANELES.. «OS, hos 
783586. 8325866 5674252. 32456718 67432486. 75867 — 
24573- 43867 32 50745: 258065 3258673. 2455 
356742. 5649678 4587532. 658032 35674321. 530 WM . 1 
| 9586. 742503. . 74316. 7450799 768432. 258 
24857. 3258074 6753935. 65432 - 6341285. 5432] 
673251. 256403 325873. 486735 94286713. 258 
892164. 5873 8743586. 5683746 7324689. 94565 
2764772. 7683772 e 
_ — — — — — 


— — 


- 


Derr Fnactions. Y 
5324567. i 10 1 2346 7486732 4586 


56743. e 7809256. 789 3274- 0035 
247634. 674586 . 4325678. 9132, £ 674325. de, 
3586422. 0343248. . 56782. 56789 6432564. 325 | 
1032588, 743243 7253955. 43258 325876. 0558 
673408, 3206 | 248736. 5032 7234567 89 
3664325 4532347 4567850. 035  . 1275486. 4567 
234507 9023456. 8767. 3587 864325. 89 


3250732. 5804385 945500 74308+) 9458673. 24586 - 


2ͤ— 


. 
* — — 
— A tt — 


89 tne _—_— 


> —_— * — , — 


SUBTRACTION er  DECIMALS. . 


RULE. : 

1. Arrange the numbers as ditected in Subtraction of in- 

tegers, (i. e.) place the leſs number under the greater, the 

ſeparating. points in the ſame vertical line, and 8 places 

equally remote. ; 
2. Subtract the numbers in every reſpect as integers, and 
— the ſeparating point of the difference in the ſaid vertical 

ine produced, 
EXAMPLES. 
74586732. 683245 N 94586. 74324 4567 
3 2074 368. 427358 3 4586 73 40832. 4907 3876 | 


w—— 


* 


—— 


—__ —_— 
— — — ———__———__—_—_ —— . 


386743. 245674 8645857, 4325 g673215- 967897 
586 74.3245 4749058. 3278678 38745. 7807493 


•ü—̃ — 


— 
5—— — — 


—— 


— — — 


Muri. CATION oF: ' DECIMALS: 


RULE “. 
1. Arrange the factors from right to left, as if they were 
integers, and multiply in the ſame manner. 


—— . ᷣ— 


The reaſon why the- produẽt ſhould contain as many laces of 


Decimals as there are in both factors, is dar manifeſt. Let — 


b ab 10, 


b 
ow bo the two factors; their produft 22 x * = Im Fn; 


where the number of places i is equal to that in both factors. 


12 | 2. point 


r 2 ̃ Q,, EE Ig 


* 


* 


5 * DEcaMAL FrACTIONS. 


2. Point off, from right to left, as many figures of the 
mocha? as there are decimal places in both factors; and if the 
product is deficient, 17755 cyphers to the baſs to "apply that 


e 
6 EX Ar Is. 


6743240. 6324 NES 7325864. 325861; 

PRES ap W TEE, 854. 326 

33716248 1620 ON 43955185 95 $2044 

- 404594977944. 146517286517348, 

N ee a - 2497759297 76022., 

269729985 296.” . „ d 3026000. ve, 
202297488972... © 23066 See 
47202 7474268 T | 5800691 46069332. . 

-495 4703806. 1503860 comer 


x5 9 
. 


3. What is the TRY We of 8216. 49735 and 30. 27 15 
4. 248713. 3741845, 
= What is the product of 16358. 7248 and 7. 4006 ? 
Anſ. 115 1664. 0411 5488, 
5. What is the product of 12345. 6789 and 1234. 56789 ? 
An. 1524157. 8750190521, 
6. What is the * of 3 003506 and 52. 0007091? 
7 Oy 4793217. 547124124366 


DIVISION or enn | 
| RU LE *. | 


; Arrange the diviſor and dividend a as in integers, and (ls 
Vie in the lame manner. 

2. Point off, from right to left, as many V figures of the quo- 
tient as the decimal places in the divid eifd exceed thoſe in the 
* diviſor ; and if the quotient is deficient, prefix cyphers to (he 


2 to are that deficiency.” 


— 1 


8 ** ** 
— di A. od 


_ — O. 


The reaſon: of this PEE is manifeſt : for ſince the dividend is 
© equal to the product of the diviſor and quorient, that ought to con- 
. tain as many places as there are in both; therefore the number of 
decimal places in the quotient ought to be equal to the difference cf 
"rg dividend and Wire. £4 B K 
; a rau 


8 


— thn 1 _ — — — — — — 


* 


- 


Der Fancrions 89 


16 ENS, Ex AM LES. : 


. is the quotieot of 2487 13. 3747345 by 30; 277 


« 8216. 49735. 
2. What is the quotient of 11 5 1664. 041 I 5488 2 or 4006 ? 


7 A.. 16358. 7248. 
+ 3. What 1 13 the quotient of 49547103806. 1503 6 by 734. 765? > 
6743249. 6324. 
+ What i is the quotient of 62 58676366. 060 27 4 — 1725 237 
8 nſ. 7325864. 32 58674. 
8. 5. What is the quotient of 15241 57. 3750190521 by 4234. 56789? 


= A. 12345. 6789. 
TY | 6. What! is the CONS of 4793217. 547124124396 Y 52. 0007091? 


1 | | OREN 921 e 


8 REDUCTION or DECIMALS. 


RED UC T ION or Dzcinals is the mode of converting the 

known parts of given integers into equivalent Decimals; and, 

45, vice verſa, the mode of converting given Decimals to the 
known parts of their integers, or to equiyalent -Decimals. of 

88. different integers ; by nn which the following pro- 


5 blems 5 are ſolved, 


fa _ PROBLEM i= 


Any vulgar fraction being given, to reduce 1 to an equira- 
lent Decimal, 


» —— 


ia 


Annex cyphers at pleaſure to the numerator, which divide 5 
by the denominator, and the quotient wil be that required. 
Exane 


2 — A 


— 9 * = —_— 2 
. — 2 


* If ; any two eie are equivalent, their denominators will be 
directly as their numerators ; but in this cafe both terms of the one 
are given, and the denominator of the other muſt be ſome power of 
10, which may be carried on at pleaſure by — — z there» 
fore the rule is manifeſt, 

Among the various methods propoſed for converting a vulgar 
end is fraction, the denominator of which is any prime number greater 
con- than what is common to divide by in one line, into a Decimal 
ber of I confiſting of a great number of figures, that given by Mr. Colſon, . 
nce of in page 162 of Sir Iſaac Newton's Fluxions, is perhaps the beſt yet 
I known, which I ſhall with others take the liberty to tranſcribe. 

| 1 * Suppoſ: : 


- 


* 


90 RADVUeTIOoN or DRCIMA IG. 


Ex AMP IL E s. 5 


1. Reduce Z to an equivalent decimal. A. g. 
2. Reduce # to an equivalent decimal. Af. 5. 
3. Reduce 1 to an equivalent decimal. Anſ. . 625 
4. Reduce g to an equivalent decimal. Anſe . 4375. 
5. Reduce 39 IE to an equivalent decimal. Anſe . 28 125. 
6. Reduce 34 to an equivalent decimal. Anſ. . 1718); 
7. Reduce Ar to an equivalent decimal. Ar/. . 1015623. 
8. Reduce 7 to an equivalent 1 _ 6. 
9. Reduce 5 to an equivalent decimal. Anſ. 16, 
10. Reduce ;$+ to an equivalent decimal. Anſ. 048, 
11. Reduce 3 to an equivalent decimal. Anſ. 0512, 
12. Reduce 37s to an equivalent decimal. Anſ. 04096, 


13» Reduce 12225 to an equivalent decimal. An. . o491 52. 
14. Reduce £28; to an equivalent decimal. Auſ. 0786432. 


15. Reduce 151 to an equivalent decimal. Anxſ. 6, 
15.4 Reduce Tour © to an equivalent decimal. Anſ. . 224. 


1— 


9 J F * 25 6 


1 Suppoſe (for inſtance) I I l and the reciprocal of the prime 
" — 29, or the value of the fraction 25 in decimal numbers, 1 
divide 10,000, &c. by 29, in the common way, ſo far as to find two 
or three of the firſt figures, or until the remainder becomes a fingle 


-Higufe, and then Lame the en to complete the quotient. 


Thus I ſhall have 2 = 0.03448 2½, for the complete quotient; 
which Aden if 1 Oy by the numerator $, it will give 2 


PR 0.27584 © 25 or rather 9 = o. 27586 29 TI lubſtitute this in- 
"ſtead of the frattion'1 in the firſt equation, and I ſhall have 25 = 


©. 0344827 586 25. Again, I muſt muluply this equation by 6, 


and it will give Lp . 2068965 $17 2% and then by ſubſtitution 
29 o. 034482) 53620659653 17% Again, I multiply this equa- 


tion by 7, and it. becomes 27 2. 2413793 1034482758620 29 and 


then by eden Wo- 0344827 586206896 5514137937034 


82758620 18, Where every operation will at leaſt double the num- 
ber of figures found by the preceding operation. And this will be 

an eaſy expedient for converting diviſion into. multiplication in all 
— For this reciprocal of the diviſor being thus found, it may 
be eee into the dividend to produce the * 


17. Re- 


RrDPUerIon o DECIuA II.. wt 


17. Reduce 5 05 an . decimal, | 85 


I . 18. Reduce ws to an equivalent decinial, ie 

5 19 Reduce — 7 4 to an equivalent decimal, 

5 20. Reduce 90 to: an equivalent decimal. 7 
: 21. Reduce fe to an equivalent decimal, | 

£ * 1 


16 22. Reduce Fl to an 2 equivalent decimal. 
b 999 


18 | 
z : 3. Reduce to an equivalent decimal. 
12. 999 
gb, 24. Reduce 29 75 to an x equivalent decimal. f 
52. 
31. 25: Reduce 25 to an equivalent decimal, 
<6, 
; 26. Reduce V to an equivalent decimal, 
24. 999 67 #4 5 
.. Reduce — to an equivalent decimal. 
1me | | Ae 8 | 
"7 28. Redues 4 to an equivalent dacimal. 
two N | [5h 
ngie 29. Reduce to an equivalent decimal. 
ent, 999 fe) 


0 30. Reduce -— 5 to an equivalent decimal. ö 


| * Reduce 84 2 to an equivalent decimal. 
| _. 999999 


230769 


32. Reduce —— to an n equivalent decimal. 
999999 1 


PROBLEM U. 


Any decimal of a ſuperior mteger being given, to determine 
its value in the known parts of that integer; or, which is the 
may ame thing, to exprels its vals by — 3 integers, their. 4 
cimals, or DOIN: | 


* 


Noz, 


„ —Rxpucrtion or DECIMALY. 
12 RU L E. 


1. Multiply the given decimal by the value of its integer 
in the next inferior order; and point off, from right to left, as 
many figures of the product as there were places in the given 

decimal. 8 2 

2. Multiply the decimal laſt pointed off by the value of its 
integer, in the next inferior order, pointing off the ſame 
number of decimals as before; and thus continue the proceſs 


to the loweſt integer, or until the decimals cut off become all 


cyphers ; then will the ſeveral numbers on the left of the fe. 
parating points, together with the remaining decimal if any, 
expreſs the required value of the given decimal, | 


* 


EXAMPLES. : 
1. What is the value of. 8251. Anſ. 16s. 6d, 


2. What is the value of. 5281251? Anſ. 16s. 6d. 39. 
3. What is the value of. 964583/,7 A. 195. 3d. 29. 
4. What is the value of. 81255.? Anj. 94d. 39. 
5. What is the value of. 86551. Af. 175. zd. 2.889. 


6. What is the value of. 525 crown ?. Anfe 21. 1d. 24. 
7. What is the value of . 78588916. tray? 8 
5 i 3 Anſ. goz. ts. Sgr. 
8. What is the value of. 4694 518. troy? e 
N . Anſ. Fox. 12dwts. 16. og agr. 
9. What is the value of. 9375 cave. Anſ. 34.218, 
10. What is the value of . 59375 ton? | 
2 | Anſ. It. 3qrs, 14, 
11. What is the value of . 68825 yard? ew 590%; 148 
yy, | |  Anſe 27. $*OI2M 
12. What is the value of . 67625 mile? | 1 
3 | Anſ. V. 16þp. 25d. off. 7. zin 
13. What is the value of , 6685 acre? PIE GY 
3 | Anſ. zr. 26p. 2 yd. o. 36. 


= 
Q 1 4 - 
3g 
— — 


% 


Equivalent fractions of different integers are reciprocally as 
theſe integers, per Prob. 8th of Vulgar Fra&ions ; hence the truth 
of the rule is manifeſt ; for if 825 be the fraction of a pound ſter- 
Jing to be expreſſed in ſhillings, &c. the two integers are as 20: 1; 
"therefcre, as 1: 20 ::. 825 : 16-5; the .5 is the fraction of a ſhil- 
"Ing to be expreſſed in pence; the integers are as 12: 1; therefore 
as 33 12 :. 5: 6. from whence it appears that · 82 5l. = 16s. 64. 


* 14. What 


| 15 What! is the value of . 6171875 quarter of corn? 
15 What i is the value of. #87 5 month 2 
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14. What is the value of. 587125 tun? | 
* | 
Anſ. 3bhd. LEE 2. 2 


Anſe 4b. 35. 1 gal. 4 | pry 
Anf. 30. 30. 20h. 24min. 
PROBEEM I. 


| Any number of inferior integers, or. their decimals, being 


given, to expreſs their value by the Nr of a luperior f in- 
teger $2 


RU TLZ. 
1. Reduce the loweſt number to a Jeefinal of the next far 


perior integer, per problem firſt, to which add the integers or 


3 in that order, if any. 
Reduce the reſulting number to a decimal of the next 
ſperior integer, and ſo on to that of the integer mentioned; 


the decimal thus found will be equivalent to the inferior num- 
bers given. 


EXAMPLES 9 
x; Reduce 164. 64. to the decimal of a 3 ſterlin ane, 1/18 


"8:9. {i 
. Reduce 105. 64. 37 to the . of a pound ſterling. 


As. 82812 5ʃ. 
3. Reduce 195, bd 29. to the decimal of a pound ſterling. . 
Anſ. .964583h 

4. Reduce 94. 37. to the decimal of a ſhilling. | 

Anf. 8126 \ 
Go Reduce I 75. 34 2.884. to the decimal of a pound ſterling. 
' Af. 86550, 

b. Reduce 25. 5d. 24. to the decimal of a crown. 


gun — 


Anf. 52 50. * 
7. Reduce gox. gdwe. ek to the decimal af a pound troy. 
8. 3 50%. I 2davt 16, 032gr. to the decimal of a pound 

troy. Anſ. . 4694 5lb. | 


9. Reduce 397. 2114, to the decimal of a hundred weight. i} 
| A5. 937 N | 


| 

| 
WALTER 8 i i 
r — = n — — = ; 

| 

| 


* This is zeal? the reverſe of 9 ad, and needs no o farther 1 
Wuftration, | 


10. „Res | 


POE 4 33 — — — — 


Ke. or 642 333, &c. and may be marked thus: 


Wm -Ctireviarinc Drerart 
10. Reduce I5cwt. 3978. 1415. to the decimal of a tou; 


Ale . » fon, 
11. Reduce 27. 3 *'0127. to the decimal of a 7 {IM 
Anſ. 6882 5 yard, 


12. Reduce sf: 16p. 2d. oft. 7. 2in, to the decimal of a mile, 


Anf. 67625 mile; 


*: + IJ» Reduce 27, 26p, 2999. o. 36ft. to the decimal of an acre, 


Anſ. 668 5 acre, 


Me Reduce 3hhd. al. 2.844pts. to the decimal of à tun. 


Anſ. . 783125 tin, 
1 5. Reduce 45. 3þ. 1 gal. . to the decimal of a quarter of 


corn. 8 i 


16. Reduce 3. 34. 205 « 24min. "to the decimal of a mont 


8 * 5 mon, 


TAE Docrzix z or CIRCULATING DECIMALS, 


1. CizcvLatixne DECALS are infinite converging ſerieg 
arifing from the evolution of thoſe ratios to which, no equiyz- 


lents can be found, having their antecedents finite whole num- 
bers, and their conſequents pure powers of ten: they are di- 
vided into ſimple and multiple, and theſe again into pure and 
mixed. 


2. Pure ſingle circulates are thoſe which only repeat lingle 


digits; as .666, &c, or. 444, &c. and may be marked, thus: 
65 EF j 


Pure lt ple circulates are thoſè which repeat ſeveral 


figures ; as .684084, &c. or n &c. and may be marked 
thus: . 584, 5 86. 


4. Mixed ſingle circulates are thoſe which conſiſt of termi- 
nate or finite parts, and fingle repeating figures; as «58444 


«584, 6423. 
$5. Mixed multiple circulates are thoſe which conſiſt 7 ters 


minate or finite parts, and ſeveral repeating figures; 2 


74 586586, &c. or 48372375 &c. and may be n marked thus: 


74580, 48372. 
6. Thoſe parts which repeat are the proper death, and 


may be called repetends or circuli; as in .586, and , 784325 


the parts 6, and 32 5 being the proper circulates, may there- 

be called repetends or circuli, the other parts being finite may 

be detach from the — | . i 
; 7. 


late; 


142 
»=*OO( 
14286 


9999 


1 
tnued 
nume 
moved 
repete! 


*. end at different places, they are ſaid to be diſſimilar. | 
8. The equivalent vulgar fraction, or ratio, from which an 


Td, circulate is extracted, may be called the radix of that circu- -- 


lle. late; by determining which the. two problems immediately 
ile, following are ſolved. | e 


5 PROBLEM I. 0 
Any pure circulate, whether ſimple or multiple, being given, 


un, Wo determine its radix, _ | 


by Ru I. E *. 5 
F Multiply the given circulate by a mga fraction, having for 
zo, its numerator that power of ten, the index of which expreſſes 

| 3 4, 2 2 
5 * Dem. Put r = the required radix, £ = the circulating part, 
oh and n = the number of places inc; then r 3 „ 
wa- hors 1 5 10 10 
un c. . 7 = — 2. E. D. . 
> Ci» 203 65 * : 3 : V a 


nd Let (e. g.) . 147857,142857, I, &c. line fine; then # = 69 
0 17 2 5 \ 


ngle Wander — — 2 
aus: 0 
142857, 1428 % + Ko. | 107 
eral 000000, 144857 + Kc. +142857 e, and r c x A 
rked 7. 1 . WET 10 —1 
99999 7 


 CorRoOoLlLLARIEBS, 


inued ad infinitum, is equal to a vulgar fraction, of which the 
ſumerator 1s the repeating number, having the decimal point re- 


rpetend, and the denominator an equal number of nines. 


2. If any number N, conſiſting of # places, be multiplied by 


17 


" 


, and expanded into a ſeries, it will becteng Meg thee + 
7 | - 10%. 

5 2 ſi h I value of bich in 
77 10% 704 +, lane fine, the total value of whic will 


be to N as 107 ; 108=1, 


3. If 
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7. If circulates begin and end at the ſame place, they are 
aid to be ſimilar and conterminous ; but when they begin or 


1. In every pure circulate, the whole repeating part, being con- 


moved as many places to the right hand as there are places in the 


— — — — 


1 
rp e . 8 
— —ęẽ—ͤ— ——— — ers — — — — 2 — . 6 
— * - — -— — _— 
11 dm 


— d— . oO oe — 


9 


32 


„„ bes Crier Divegate, 
[]- the number of places in the cireulus, and denominatör the 0 
lame number of nines ; the product will be the radix, or equi. | 

valent vulgar fraction required. e e eee 
e Th EXAMPLES. OAT 10 
Required the radices, or leaſt vulgar fractions equivalent i 
the following circulates ? | J, 4 7 


* 8 
. » 


ZP AAA OS NG. ATC” YR 


Po a 65040 BY Ans. Fo CIP — Af. 57% 

72 — 1/3 * — . 

| 7% | A $0 wenn ͤ 4 
„ e e 

| 5. — 2 £ 54. As. = 
5 6. — Aa. 3.3. Arſe vr 
Js — - Arf. 3. Ji. Anſ« 2, 
„683. — - of. $.| 61. — Arif. A, 

Ye — Arſe \=1.| 190. — Af. P, 

5 09. 128 [Af 71 | 637. A Arſe #5 


FR 
' 


3. If any pure circulate be multiplied by as many nines (conf. 
dered as decimals) as it contains places, the reſult will be the ſame 
SE 4 Gi | Ps 0 p 3 1 * 51 
number, complete and terminate; becauſe r — = 

« 3 : 10 * | 

4. Any pure multiple circulate is equal to the ſum of as many 

pure circulates of the ſame number of places, as there are ſignificant 


/ „ * v „ 1 £2 eg th „ 7 7 » 4 5 e : 
figures in the circulus: for the circulate 142267, 22 
e e NE 1 $4:5.4 Sa e Mc bc 
| 0000 2000 oo e * - 1138-13 
| eee. 2 ———— : — .100009 


- 
..“ ũ 9 2 öZ e eee E22 ˙ — —— —— 23 — 4a — erenR.” — — — — — — — 
„ 0 — 
4 
1 
- - 
» , \ 
. g * 
* . x 
" 0 


999999 999999 399999 - 999999 © 999999. 
; 5 2 . * 2 . 0 - 
＋ .,0400000 +-...,00200000. + «0068000000 * oooo 500000 


++ .00000700000 . 142857. £4 | 

N. B. Some may perhaps conſider the cyphers preceding the 
ſignificant figures in the laſt five of the above circulates, as finite 
parts, becauſe they do not enter the ſeveral circuli: but they art 
not properly finite parts ; for there exiſt no real quantities to which 
| they are equivalent: they are only indices pointing out the local 
|  FYalues of the ſignificant figures in the ſeveral ferigs, | 


3 


0 * 0. 


074 


— 


2 
97 | 


Arſe. A. 
— 4 
— Ai. . 
— A=. M- 
— 49. ms 
15 37. | 692307. — 4% oh 
407 417.7690230. Au. 1 
Tio 481. 27. 8461 53. — Az. 3%, 
15 is. IP | 923076, 3 Anſe Ti. 
£ 392 27. 05882352941 17647. Arſe f. 
Th 629. | 27. 1176470588235 294. Anſ. 1 
+ 703. 25. 1704882352941. nf: . 
Sn ©7409. \ 27. | *2352941176470588. Anſe. Fr. 
: $14. 22, | 2041 176470588235. Anſ. pr. 
e. 3. teste ee 
He 925. 25. 4117647088823 629. Anſ. Tr. 
al 962. 27. 47058823 52941156. Anſ. y. 


1976923. — . 52941176470 88823. Arſe tre 
153846, —— Af. 75. | *5882352941176470. 4%. 75. 
230769. — As. v5. 1647058823 5294117. An. J. 
ROD n 


999 Any mixed circulate, whether ſimple or multiple, being 
„eren, to determine its radix. | 


mary 
ificant 


00000 5 Ru LEX. 

| Reduce the finite or terminate part to its leaſt equivalent, 
ng the per problems i ſt and ad of Vulgar Fractions, and the repetend, 
or 


which ß * — 1 Me 


| That the value o& the finite part added to that of the circulating 
. +» Fit, ſhould be equal to the value of both, is founded upon an axiom 
074 „„ _ TO too 


—_ 


—— — —ͤ0)— —ñ — — 2 — a OS 


— 
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or circulating part, per problem 1 of this; their ſum, in loweſt 
terms, will be the radix, or leaſt equivalent Vulgar Fraction 


required. 
f Ex AM- 


— — * * 


too well knowr to need repetition: for if we put = the value 


: F 3 - 2 ; 
of the finite part, r, c, and x as before; it is evident that: 7 * 


107 a 107-1 T N 38 


— 7 - 


io — x ' b 107 I 


£X 


Let (e.g.)r = 2142857 +, &c. fine fine; then the terminate 


| : ay : | * 
part i + 4 , and the repetend or circulating part = 3 _ 
10 | < 


a | 999999 
E; therefore = + = = 2 5 
70 5 70 14 
\ CoROLLARIES. 
1 : | 
e Ina is = be multiplied by any mixed 
| 6 | 


circulate, ſimple or multiple, and the numerator of the produ& 
made leſs by the finite part retaining its primit:ve value, the te- 
'maining expreſſion will be equivalent to the mixed circulate : for 
ſuppoſe the value of 4 as wel! 28 c to be expreſſed in the decimal 
ſcale of notation, then b will variſh, and the above expreſſion for the 


? | „„ 
| value of r,will become = &T Abe — 
l 1 10.1 LES 
Let (e. g.) r = 21428 <7, &c. as above, then, *2 142357 87 


= . and _—_ Hrs VE Es I = r as before. 

5 999999 - 299999 .. 999999 14 : 

If a vulgar fraction have at v number of nines for its denomina- 
tor, leſs than the number of fienificant figures in its numerator; 
that fraction is qu l to a mix<d :rculate, of which the repete::d has 
the ſame number ot places as there ale nincs in the dencm:nator ; 
and its circulate value may be found from the converſe of the above 


TO ome] 


proceſs; (i. e.) multiply the given fraction by - = the reciprocal 
3 ; 


: n -T | ; 
of 3 and add the finite part to the product; the reſult will be 
1 | 4 

* ; 
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EXAMPLES. 


Required the radices, or leaſt vulgar fractions equiralent t. to 
the following circulates ? 


12. — Anſe. 58. 763. A Anſe 51. 
23. — Aſus 872. — Aſc the. 
31.1 — An. 559. 981. — Anſ. 5%. 
45. — Anſ. $6. 0714285, — MA. . 
55. —  Anſ. 38. 2142857. — ' Af. ts> 
67. —— Anſ. Sd. 3571428. - Anuſ. ix» 
8. — in. 6428571. — An. 
30. — 4j fe. | 1857142. — 4520, H. 
109. — Anſ. wr: 9285714. — A320. 11. 
216. — Anſ. f. 3571428. — Ai. ar · 
327. — MA... 107 14289. — Of; os: 
436. 4 Anſ. . 7857145. — Af. fp 
654. — AH. 32142857 — Ai. r. 
214285 


the mixed circulate; (e. g.) let be the given fraction to 


999999 


21428 5˙ 5 "06M 
which an equivalent circulate is required then 


X — 


6 
99 10 
2142855, to which it 2, the finite part, be added, it will become 
21428 57, the equival-ni circulate required. 

3- The circulating figures may be ſuppoſed to begin at any plaee 
in the repetend ; becaule -23452345, &c. fine fine is evidently 


2345 3452 4523 5234 — 
= — = — = — 2 234 —. 
9999 9999 9999 9999 


4. The repeating fizures of any circulating number may be con- 
lidered as conſiſting of twice or thrice that number of figures, or 


any multiple thereof : for 6*8454.5, + &c. fine ping 


84545 = 6: 8454545, Kc. 
5. From the third and fourth Ce ie it is bins that any 
number of diſſimilar repetends may be made ſimilar and contermis 
hous ; by pertorming which the next Problem is ſolved. 


6345. 


K 2 39285714. 
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39285714. 


— . 


Anſe 48. | 516076923. — Af. ih, 
46428 71 Auſ. 11. 11215384. — 47. up. 


5357428. 


— Anſ. 13. | 16-8230; 69. — Anf. . 
*00714285, — Anrf. 13, | 22*4307692, — 4A. 371. 
67857142, — Arſe Al. | 280384615, — Arif. op, 
82142857. — Auf. 33, 56˙ 76923. — Auf. Pp 
89285714. — Arſe 21. | 112153846, — Hof. "448, 
9714285 7. — Az.. 11. 168·230769. — Arr. 1. 


PROELEM HL... 
Any number of diſſimilar repetends being given, to make 


them ſimilar and conterminous, 


| RULEZ. 
Make them all begin at the ſame place, and conſiſt of ay 


many places as the l-aſt common multiple of all their ſeveral 
number of places contains units. 


EXAMPLES. | q 
Make the following circulates fimilar and conterminous, 


Mr 3 FY hs — — 


Diſimilar. Similar and Conterminous. 
22654 22*05454545454545 
28*4714285 28*47142857142857 
74083 | 74*05333333333333 
. 425 6666666666666 
27583 27-58358358358358 
68-3458 68-34583453345834 


— 


tend, per Coroll. 3d, Prop. 11.— Hence they may all be made to 
commence at the ſame place; and the making them conſiſt of as 
many places as the leaſt common multiple ot all their ſeveral num- 
ber of places contains units, is nothing more than reducing their 
equivalent vulgar fractions to the leaſt common denominator of the 
fame form, or which ſhall all be expreſſed by the ſame figures ; by 
which they are prepared for addition and ſubtraction. 
p . | ; * 


Ihe circulating figures may begin any where within the repe- 


P R Os 


— 


Fd 5 * ; , 5 


Crneviarineg Dzcmmalh 101 5 
Any vulgar fraction, or ratio, being given, to deterniing - 
the number of places in which its equivalent decimal will ei- 


e 


ther terminate or circulate, | 
RuLE®. bo 
1. Divide the terms of the given fraction by their greateſt 


— 


_W 


IF" * id * P 


——— -— 


b * 9 al 


* x. If any two numbers a and þ be prime to each other, any . 
power of the one will be prime to any power of the other, (i. e.) 
am prime to 35. From whence it follows that any number prime 
to 10 will alſo be prime to all its powers; and therefore if o, and 
its component factors 2 and 5, be expunged from the compoſition 
of any number, the remainder, if any, will meaſure no power of 
10 by any terminate whole number; but if any number à be divi- 
ded by any other number & which permits the diviſion to be con- 


tinued beyond — places, the ſame remainder muſt return either 
then or before: therefore if any number u, having neither 2, 3, 


nor 10, in its compoſition, be made a diviſor to 1d, the quotient 


will either circulate in z—1 places or fewer, (i. e.) the remainder | 
will either then or before become 1; but whenever the remainder | 
becomes one, it is plain that if the dividend had been made leſs by. | 
that one, the divifion would then have terminated, and the dividend 
conſiſted of as many. nines as there were units in the index of that 
power employed. Bok B 5 

2. Again, if any two numbers à and b be prime to each other, 2 
ſhall meaſure no multiple of b, and 6 no multiple of a leſs than 1 
a bp 3 and ſince all their powers are prime to each other, | 


am, and 6, ſhall meaſure no multiples of each other leſs than 


amn iu; but a" H, can meafure no power of p leſs than that ex- 
preſſed by the higher index, whether or u, ſuppoſe ; then 
am 1, meaſures pm by Hum, but a n is compoſed of as 
many factors @ b and à as there are units in ; therefore if 
A am bn be divided as often as poſſible by a ö, and then by a, the 


whole will vaniſh in operations. 


* | If now 2, 5, and 10 be ſubſtituted for a, h, and þ ;:and any whole 
f as nombers for and ; then 2 & 57 will meaſure no power of 120 
N lefs than 10, which it meaſures by 55 9; but if 5* C be a de- 
y SO 325 EI 109 Mp 
| the cimal, it muſt expreſs the value of the ratio = — 
: by „„ m 
| 2: X5 10 


thereſore the quotient will contain as many places as there are 
—_ | units 


wy Required to find whether the decimal equal to 


ee NE OY 
— — = . — — 


Firſt 10) — 2 —, 2) 112 56 =28 = 14 =7. Then 7) 


will zemain vayailable, 
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common meaſure, and the new denominator by 2, 5, or 10 
until the reſult be prime to theſe diviſors. Es 


OI a. * Y 
— — — _ * — 1 
* 
\ 


units in n; (e. g.) let m= 4,and u =2, then 2 52 = 400, and 


207 — 10000, the quotient in whole numbers being 25; but if the 
#4 | : * | bp 
quotient muſt expreſs the ratio of 1:400, or —, it will then become 
| 400 | 
*0025, conſiſting of as many places as 400 has factors 10, and 2: 


for 2X 2X 10 X10==400, . >> ES RY 
3. Alſo if there be any multitude of numbers a, b, c, d, &c, 
rime to each other, which circulate in , z, u, v, &c. places re- 
ſpeRively ; and N be the leaſt common dividend of , u, u, v,— 
I ſay, that if the product ax x d, &c. be made a diviſor, the 
quotient will circulate in N places. : | 
For let r x m=3x Xx#=y Nu N N. It is evident that 7 pe. 
riods of m, x periods of u, y periods of x, and z periods of 2, 
will all terminate together in N places, if they begin together, 
which they be ſuppoled te do, per Coroll, 3d, prob 2d; but they 
do not terminate ſooner, ſince N is their lea common divi- 
dend: therefore a x xd, &c. being made a diviſor, the quo- 


tient will circulate in N places. 


N. B. I hope the Author of a late publication will, in the next 
edition, correct an error which has either dropt from his pen, or 
the printer's fingers, in the ſolution of Ex. iſt to Caſe 4th in Re- 
duction of Circulating Decimals : the Author's words are: 

| 210 
be finite or 


W 1120 
ge zand, if infinite, how many places that repetend will conſiſt ef: 
i ee (2) (2) (2) 999999 


7 


„ ene 11 End | 142857 
and therefore the decimal is infinite, and the circulate conſiſts of 
6 places, beginning at the decimal point.“ 

2 | 
==— 2 1873, terminates in 4 places. 
| 1120 16 | 
The denominator 112 will indeed, with all numerators prime to 
©5tſelf, give a circulate of 6 places; none of which however can 


The fraction 


commence before the sth place from the deeimal point, (i. e.) they 


will. all conſiſt of 6 places circulus, and 4 places finite part: for 
while the denominator continues the ſame, and the terms of the 
ratio coprimes, the number of places in both circulus and finite part 


»w 12 Di- 


— 


Ae wats 


Ts 
2 oO ww 


-A- 


nn 


> \ 


— 


— 
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2. Divide a ſeries of nines by the former reſult, until no- 
thing remains, and the number of nines employed will be 
equal to the number of places in the cirrulus; which wilt 
commence after as many places as there were diviſions by 2, 
c, or 10. $72 | 
3. If the whole denominator vaniſhes in dividing by 2, 5, 
or 10, the decimal will be finite, and terminate in as many 
places as there were diviſions, Ea © 


E XAMPP LES. | | 
Required the number of places in which the decimals equi- 
valent to the following ratios will either circulate or termi- 

nate? | 55550 | 
Ir &. 1 f. All circulate in 2 places, without finite part. 
3 were &c. 1. All circulate in 6 places, without finite part. 
I &. 13. All circulate in 6 places, without finite part. 
171 c. 4. All circulate in 16 places, without finite part. 
1 & 13. All eirculate in 18 places, without finite part. 


ny if, All circulate 1n 22 places, without finite part. 
I 


T7 g' All circulate in places, with 1 place finite 
art. £6 


2 , „,, , , , , ,,. All circulate in 6 
places, with 2 places finite part. „„ 

J 7 11525 and all prime terms to 413 incluſive, circulate in 
b places, with 4 places finite part. 1 
rte : will terminate in 4 places, and likewiſe 1g 


2 . 
I * ® 5 0 ; 1 1 3 
5e 5 13515, 18 will terminate in 4 places; rg, Sr, d &, 


= 255 &c. will, while the numerators are primes to 64, 
2 4 


Wer 
— 29 | 
and the fractions proper, all terminate in 6 places from the 
decimal point. | | 


ADDITION OF CIRCULATING DECIMALS. | 


PRQBLEM V. 


Any multitude of circulating numbers being given, to de- 
termine their ſum. 3 1 | 
b Ru T E. 


Make them all fimitar and conterminous, per Prob. zd; 
increaſe the right-hand column by as many units as would be 
carried thereto if the ſeveral circuli were continued forward 3 

8 ; £ 


- 


—— 


398˙75432 
'973* 25864 
| 29* 5863 


| 980-43758 
| - 246: 5832 
78-89 


$86-32450 


3846 


1156394378 


| TP 374 225 
li 
| 


73543257 


| 84964523 
5 786.7854 
874˙3246 


8 _— — th. th... ante. th 
bh. af 
\ 


798˙586 I 


 AppiTIoN oy CixeviatinG DECIMALS, 


794* 512169099 79286 


3578·69325 
6789 23768 

-. 4586*35872 

2984˙278694 

358371073589 
8537˙867 

9873 87 586 
3942374 
67324325. 
+867:083/ 


1 


2374587634 
6758-32507 
78648732 
9759467 


32 58·673 5849 


| 
7 
| - then add as in common numbers, and the ſum total will be 
| That required, | 
1 ExAM LE Ss. 
| Required the ſum of the following circulates ? 
| 24875 24˙87587587 587587 58 
48-32 48* 323232 32323232 32 
428-76 428: 7666656666666 66 
36.216 36 *21621621621621 62 
5 296188 26 6184618461846 84 
47083 47-08333333333333 33 
847 41 84 4141414 1414147 41 
; . —— . . 2 eee 42 


| 
| — 
| 


99˙980 


mini 
n cor 


$UBTRACTION or CIRCULATING DECIMALS, 1og 
| 


99 985 3842˙58 
228˙083 LY 2 $4.51 7649-4 : 
678˙7345578 | 5 9867-45678 
9577326 | 4237-5863 
del - 8745˙378 
673˙478965) | — 258742653 
73” 5684321 8674 3258 
842 32586 DE 7367: 245 
75486 878 
739.024 9246˙8 
„ 29348735 
% 3876437 
428-78325 3248˙37 
710. 246837 1 5864˙8 
997 3456789 | 6743* 


SUBTRACTION OF CIRCULATING DECIMALS. : 


15 PROBLEM VI. 


Any two circulating numbers being given, to determine 
their difference. 
„ RU | | 
Make them fimilar and conterminous, as in addition; and 
if the circulus of the ſubducend be greater than that of the 
ninuend, increaſe its right-hand figure by one; ſubtract as 
n common numbers, and the difference will be that required. 


EXAMPLES. 


Required the difference of the following circulates ? 


from 78534587 185*34587587587587587 88 

Take 329%582645 _ 2285 $8264582645826458 26 
455-7632 3004941761129 

From 


- 
— — — — — —— — 
5 w —— —— 


- 
. 
* 
* * os * 
/ - — . V 
— nr ——— IRR — ́m]uũ 


206 MoLTiPLIcaTION or cineviarme Dreiu aks. 
From 809 $0724 
Take 457-4682 
From 549435746 
Take 37 08542 


From 7539 0327 
Take 422*79467 


From 3855 2 375 

Tale 42: 86 

From 783 27 

Take 123: 95672 
MULTIPLICATION OF CIRCULATING DECIMALS, 


PROBLEM VII. 


Any two circulating. numbers being given, to determine 
their product. 
RV ILE. 


1. Convert both factors into their equivalent vulgar frac- 


tions, and find their product. 


2. Reduce the vulgar fraction expreſſing their product toan 
equivalent decimal, continuing the proceſs until the law of con« 
tinuation is diſcovered ; and the reſult-will be that Rane, 


EXAMPLES, 

Required the products of the following circulates 2 
| 12 X 23 Aft *02851 
$34 45 
| 89 x * 109 

©0714285 X* 1428571 

2142857 * 357 428 

7857142 * 9288714 

387 1428 K 17857142 

22 4307592 x 1682 30769 

* 2153846 x 28* 0384615. 

$6-076923 x 33* 1258736 | 


” 


— 


— 


Drensron or Cixevrarine Drenais. - 103 ¼ 


I 12*39864 57 * 46.664390 

442.7983 567 * 22˙3 587345 

837256789 x 428. 584037 
9997 5732456 x 800˙789455 


DIVISION OF CIRCULATING DECIMALS, 


PROBLEM VI; 7 


Any two circulating numbers bein g given, to determine 
their quotient, - 


11 


1. Convert both diviſor and dividend into their equivalent 


vulgar fractions, and find their quotient. 

2. Reduce the vulgar fraction, expreſſing their quotient, 
to an equivalent decimal, continuing the proceſs until the. 
law of continuation is diſcovered, and the reſult will be that 
required. 


EXAMPLES. 
23 12 | 15 Anf. 190 
45 8 
1092 89 
1428571071428 ß 
3571428214853 Ty 
92857 14 7857142 - _ 7 
27857142 —03571428 
16 8230” 6922" 4397692 
28 038461511" 2133846 
$6'07 923337 7298736 
112:398645 746" 26643967 
442*7 98356722: 35873425 
837-256789428-584937 
'999'$732456--866-789456 | 


ALLY- 
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EEE LIGATION -. 
AT UTOGTATTO-N. 
ALLIGATION is the mode ef mixing ſeveral ſimples of 


different qualities, ſo that the compoſit on may be of a middle 
quality, or value; and is commonly diſtinguiſhed into two 


principal parts, denominated Alligation Medial, and Alligation 
Alternate, | A 
85 ALLIGATION MEDIAL. \ . 
ALLIGAT TONY MEDIAL is the mode of determining the rate 
of the com pound, from having the rates and quantities of the 
ſeveral fimples given : which determination may be eaſily ob. 
tained by the following 
** EASE; | 

Multiply each quantity by its rate ; then divide the ſum of 
the products by the ſum of the quantities ; and the quotient 


will be the required rate of the compound. + 


This rule may be expreſſed by the following analogy ; 
As the ſum of all rhe quantities : 

Is to the ſum of all their rates, or values 
So is any part of the mixture 1 
To the mean rate, or value of that part. 


= EXAMPLES. - - 
1. A tea dealer made a compoſition conſiſting of g1b. at 4s, 


Glb. at 5s. Bib. at 6s. 10lb. at 88. and 111b. at 128. per Ib. what 


is one pound of the compoſition worth? Ar. Js. gd. per lb, 
2. A wine merchant minyles 14 gallons of Mountain wine 


at 8s. per gall. with 12 gallons at Cs. 2d. 10 gall. of Sherry at 


95. 20 gall. of white wine at 4s and 8 gall. of Canary at 103. 
per gallon: how may he ſell the mixture per gallon ? 
| Anſ. Gs. bd per gall, 
3. A compoſition being made of 12 buſhels of wheat at 6s, 
1d. per buſhel, 20 buſhels of oats at 5s. 16 buſhels of barley 
at 4s. and 14 buſhels of rye at 3s. per buſhel : what is the 
compoſition worth per buſhel ? Anſ. 4s. 6d. per buſhel, 
4. Having melted together 12 ounces of gold of 22 caracts fine, 


. * 2402.0f 2, 100 z. of 20, and $ oz. of 18 caracts fine: I wonld 
know the fineneſs of the compoſition ? Ar, 201 carats fine. 


ALLIGATION ALTERNATE. 
_ ArticatIon ALTERNATE is the mode of determining 


* what quantity of each of the fimples, the rates of which are 


given, will compoſe a mixture of a given rate. This is the 
reverſe of alligation medial: and therefore the two will mu- 


tually prove each other. . 


8 5 ; Rur. 


t 4s, 
what 
T lb. 
wine 
ry at 
10s. 


gall. 
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arley 
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1ſhel. 
fine, 
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n are 
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* 
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RU LEV. 


1. Write the rates of the ſimples in a column under each 


ether. 


and each greater rate with one or any number of the lels, _ 
3. Write the difference between the mixture rate and that of 
each of the ſimples, oppoſite the rates with which theſe are 


- 


4. Then if only one difference ſtand againſt any rate, TS 
will be the quantity belonging to that rate; but it there be 


ſeveral, their ſum will be the quantity. 
- EXAMPLES. 


1. A merchant would mix wines at 168. 188. 228. and 248. 
per gallon, ſo that the whole may be worth 20s. per gallon: 
what quantity of each muſt be taken? —Ar/; 1 of each, or equal 
quantities of each, let the number be what it will. | + 

2. How much corn at 308. 448. 488. and 56s. per quarter, 
muſt be mixed together, ſo that the compound may be worth 
408. per quarter ?—Arzf. 12 at 3os. 12 at 448. 13 at 488. and 
18.at 55s. ; or any quantity of each in the fame proportion. 


3. How much gold at 22, 21, 20, and 18 carats fine, muſt 


be mixed together, ſo. that the compoſition may be of 204 ca- 
nacts fine? = Anſ. 3 at 22, 3 at 21, 2 at 20, and 2 at 18 caracts fine, 


4. How much tea at 48. 58. 6s. 8s, and 128. per Ib. muſt be 5 


mixed together, ſo that the compoſition may be worth 78. gd, 
per lb.? Anſ. 4*251b. at 48. 251Þ. at 58. 4*251b. at 6s. 2*751b, 
at 8s. and 5*51b. at 128. per lb. | | 

When the price or rate of each ſimple is, given, and alfo 
that of the compoſition, as before, but one of the ſimples 
limited to a given quantity, the ſolution may be obtained 
by the following 4:2 £6; 5 

| RvuLE. 

1. Take the difference between the mean rate, and that of 

ach fimple, as before, Then, 


359 


— 


The reaſon of the rule given for alligation medial is plaing 
becauſe, the value of the whole muſt be equal to the ſum of nh: 


1 2. As 


values of all its parts. 


Ar e + £. öÜvj 
- AL.LIGaATION ALTERNATE Toh. 


A y 


2. Connect, or link with a continued line, the rate of each 
fimple. which is leſs than that of the compound, with one or 
any number of thoſe which are greater than the compound; 


„„ 


110 Arrication ALTERNATE, 


each ſimple, as before. Then, 


| 


34 As the difference of that ſimple, the quantity of which 1 


given 1 

Is to the aſſigned quantity of that fimple : 
do is any other of the differences found 

To the correſponding quantity required. 


8960 „% #@ 


EXAMPLE Ss. 


1. How much wine at 68. 78. 8s. and 108. per gallon muſt 
be mixed with 10 gallons at 58. per gallon, ſo that the mixture 
may be worth 7s. 6d. per gallon ? — Auſ. 2 at 6s .2 at 7s. 6 at 


8s. and 10 at 10s, per gallon. 


2. How much gold of 14, 16, 20, and 22 caracts fine, muſt 


be mixed with 6 ounces of 18 caracts fine, ſo that the compo. 


ſition may be of 19 caracts fine? Anſ. 18 oz. of 14, 6 oz. of 
16, 240z. of 20, and 30 Oz. of 22 caracts fine, 

When the rates of the ſeveral ſimples are given, and alſo that 
of the compound, but the whole compoſition limited to-a given 
quantity, the ſolution may be obtained by the following 


"RY LF. - 


1. Take the difference between the mean rate, and that of 
2. As the ſum of all theſe differences thus found : 
Is to the whole quantity of the compoſition given : : 
So is each particular difference . : 
To its particular quantity required. 


— 
6—— 
1 


It is eaſy to ſee that queſtions belonging to alligation alternate 


are unlimited, and therefore thoſe that are brought to exerciſe rule 


1ſt, where there is no limitation whatever, will admit of an infinite 
number of anſwers ; and of all the above examples, the laſt only is 
truly limited, That rule 1ſt brings out one anſwer agreeable to 
the conditions of the propoſition, is evident— thus : 

Let , u, u, v, be given rates, of which r and z are greater than 


, the mean rate, but 2 and v leſs. 


f 7 1 — 7) | 
Then m: v7 ee an uantities required, 
1 „ he quantities required, 
A . V - : 


which multiplied by their reſpective rates give m—V'r þ -n + 


n mur. 'r fn. -. The other two rules are exi- 


dent from this, and the principles of proportion. N 
Then | 2 E x AAM. 


- 
_—_ , — f . * « 
j > | L * ho 


- - 
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EXAMPLES, 


1. A vintner hath wines at 6s. at 88. at 108. at 125. and at 

148. per gallon : what quantity of each muſt he take to make 

140 gallons worth 10s. 6d. per gallon ?—Arf7 35 at 6s. 15 at 

98. 1s at 108. 30 at 128. and 45 gallons at 14s. per gallon, . | 
2. If 10*35 OZ. 5585 02, 4*79 02. 4˙4 o:. and 3'86 0z. be the © ; 
ut WM reſpective weights of a cubic inch of gold, ſilver, copper, braſs, : 
are and tin: what quantity of each mutt I take to make a cubic 
> at Foot, the weight of which ſhall be 420lb, ? 1 | 


Gold 218-88 | 7 1 3 
wt = Silver 155*%2 OI 
po- Anf. Copper 163˙20 | Cubic Inches. 
. of | I Braſs _ 163'20 7 I FO 

Tin 102720 „ | 


z. Suppoſe the crown of Hiero, King of Syracuſe, to have 
weighed 121b. ; and let the ſpecific gravities of gold, copper, 
and water, be as 18, 8, and 1 reſpectively. Then, the water 
expelled by the gold crown would only be 8 0z. but the water 
expelled by the copper crown would be 18 0z. ; and ſuppoſe 
the quantity of water expelled by the compounded crown to 
have been 12 0z. it is required from thence to determine the 
quantity of gold and of copper in the compounded crown? 

1 | Anſ. J- zlb. of gold, and 4*81d of copper. 


FALSE POSITION. 

Falsx Pos1T10N is the mode of diſcovering numbers or 
quantities required, by fubſtituting known numbers or quan- 
ernate Wl tities in their place; and proceeding with theſe according to 
e rule Wl the conditions of the propoſition. 85 
finite Pos1T1ON is applied with ſucceſs to thoſe problems, the ſo- 
nly n lutions of which cannot be obtained by a direct proceſs ; and 
the ſolutions obtamed by this method will be accurately true 
it the numbers or quantities required do not aſcend above the 
irſt power; but if otherwiſe they will only be approximations. 

When ſome given function of the firſt power of the quantity 
4 required is equal to a quantity given, then it is evident that 
© e reſults will be proportional to the ſuppoſitions: and there- 
8 fore, one ſuppolition only being neceſſary, the queſtion is ſaid 
un + { belong to fingle poſition. But if the conditions of the pro- 
e exi- ¶ Doſition require that the quantity ſought ſhall either be increaſed 
| or diminiſhed by a quantity given, two ſuppoſitions become 
x A M+ ¶ eceflary, and the errors will then be proportional to the dif- 
L 2 ference 


E — ꝗ Le tudes - tab, RO METER 
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113 41 Pos ir io n. 


j ference between the true 18 and each ſuppoſition : hace. ; 

the queſtion 1s ſaid to belong to double poſition ; although for 

_* the moſt part they may be ſolved by one ſuppoſition only, 
Queſtions belonging to ſingle poſition may be eaſily ſolved 

by the following A 

| Ru L E. : 


I. Aſſume any number at pleaſure, with which proceed as 
if it were the number required. 

| 2. Then, if the reſult be equal to that given, the number 

2fNumed is that required; but if not, it will be—As the reſult 

of the operation 1s to that given, ſo is the number aſſumed to 


that required. 


EXAMPLES, +- pr 


1. What number is that which, multiplied by 7, 2nd the 
product divided by 8, the quotient may, be 512 ? Anſ. 728. 


2. A.*s age is triple of B. s, and B.'s s age is quadruple of fo 
C.'s, and the ſum of all their ages is 136 years : what is the il © 
age N z, abd e K 


perſon bein 4100 his age, ſaid, if 4 of the years I have 
lived be ie 45 6, and Sf them be added to the pro- 
duct, the ſum will be 249; what was his age? Af. 60 years, 5 
4. Four merchants, A. B. C. and D. bought a ſhip, which a 
coſt a ſum unknown, of which ſum A. paid one half, B. one = 
fourth, C. one. ſixth, and D. one twelfth ; moreover it ap- 
peared that + the money paid by A. and D, was 50]. more Th 
than 2 of that paid by B. and C.: required the coſt of the 
' ſhip, and the money paid by each.—A4z/. The ſhip coſt 3600l. and 
of which A. paid 1800l. B. gool. C. Cool. and D. 3ool. 
5. A ſhepherd being aſked the number of pak in his flock, Let 
replied, that the ſum of E, 3. and 4 of his flock exceeded the 


if - - whole by 60; required the number of ſheep in the flock ? Mu 
HW - Anſ. 720 ſheep, il © 
li Queſtions belonging to double poſition AY: * Che by 7 
. the a hon | | 3 
* + # & 5, he 
1. Aſſume any two numbers at pleaſure, and proceed with I oper 

li | | each The 


[1% „Fe reaſon of the firſt rule is ns. for let x = the ads 
lf required, mm, u, u, V, &c. any given coefficients, and a any num- 
der AR See at . | * 
l! SES Kuren 

i u ' . 7 Y ky . The I bee: 


113 : 
each according to'the conditions of the propoſition, as if it was 
the true number required ; and find how much the reſults 
are different from that in the propoſition. 


FA LSE Pos1IT1-0 N. 


2. Multiply each of the errors by the contrary ſuppoſition, 
and find the ſum and difference of theſe products = __ * 
3. If the errors are of the ſame affection, divide the diffe- 
rence of the products by the difference of the errors; but if 
the errors are of different affections, divide the ſum. of the 
products by the ſum of the errors; and the quotient will 
be that required. | | . 5 | | 
% | " "DX AKPLIY fo. - WE” 
1. What number is that which, being multiplied by 12; the 
product 1nzreaſed by 24, and the ſum divided by 8, the quo- 
tient will be 36 ? 5 „ Anſ. 22. 
2. A workman was hired. for 40 days, at 28. 6d. per da 
for every day he worked; but with this condition, that for 
every day he played he ſhould forfeit 18. Now it ſo haps 
pened, that upon the whole he had 31. 128. to receive; how 
many of the days did. he work, and how many did he play 2 
| Ai. He worked 32, and played 8. 
2. A ſon aſking his father how old he was, receives the fol- 
lowing anſwer ;. Your age is now 4 of mine; but five years. 


— 


— 


The ſecond rule is founded upon the following hypothefis :=- 
That the firſt error is to the ſecond, as the difference between the 
true and firſt ſuppoſed number is to the difference between the true 
and ſecond ſuppoſed number. That this is true, is thus manifeſt,; 


8 mn 1 | m m . 
Let — 4. a=b, — ＋ ac, and — . ar; then——E a 
Is n 2 TE 1 

mu = mwv. : | 

— + a ;— 4E a —4 a : 2x h : OW 


7 n 1 +: 

This being demonſtrated, let A and B be any two reſults pro- 
duced from the aſſumptions à and b by ſimilar operations ; and let 
x be the required number from which N is produced by a fimilag . - 
operation; alſo let N An, and N o- B=2. i 

| 1 m b—n a | 


Then, m: 1:4 g x —3 .. when m and x are 


23 m1 | 
either both plus or both minus; but when the one is plus and the 
| a 4 n bTE a2 


* 
» 
* 


other minus, the expreſſion. will become x= ; which is a» 
| | m 2 2748 
greeable to the rule. | ; 
E L 3 2 


— 
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ago your age was only of mine at that time. What are their 
ages A. The father 80, and the ſon 20. 
4. Two perſons A. and B. lay out equal ſums of money in 
trade; A. gains 200l.; but B. loſes 8ol, and A. s money is 
now double of B. 's; what did each lay out? Anſ. 36d, 
5. A gentleman has two horſes of conſiderable value, and a 
ſaddle worth sol.; now, if the ſaddle be we the back 6f - 
the firſt horſe, it will make his value double that of the {e. 


c ond); but if it be put on the back of the ſecond, it will make 
is value triple that of the firſt : what js the value of each horſe? 


1 Anſ. The firſt * and the ſecond gol, 
6. There is a fiſh, the head of which is 9 inches long, and his 
tail is as long as his head and half his body, and his body is as 
long as his tail and his head: what is the whole length of 
the fiſh ? Anſ. 72 in. feet. 
N. B. It is eaſy to ſee how theſe queſtions may be ſolved by 
one ſuppoſition only. If we take (e. g.) the fifth, and inquire 
For the price of the firſt horſe, it is plain, from the data, that 
we have only to find that number which, if multiplied by 3, 
and. ꝝ the number ſought ſubtracted from the product, the re- 
mainder fhall be equal to 75; and ſo on for any other. 


INVOLUTIONX. 


IxvoLvriox is the mode of raiſing any given number to 

a certain power or dignity propoſed. The mode of operation 

is the ſame as in Multiplication, fave only —in that, the factors 

may be all different; in this, they are all the ſame: therefore 

2 power or dignity is a number compoſed of equal factors, and 
the number of theſe factors is called the index of that power. 

This being ſo perfectly eafy, a rule is deemed unneceſſary. 

EXAMPLE 8. 


4. What is the ſecond power of 8372*58 7 | 
2. What is the ſecond power of 6842 · 543 


_ 


The powers of numbers may he repreſented by a vinculum or 
bond drawn over *hem, with the index of the power at its extre. 
' mity: thus 58641“, 3258], 45361*, repreſent the zd, 3d, and 4th 
powers of theſe numbers reſpeRively ; and roots may be repreſent- 
ed in like manner by reciprocal indices, thus 642), 586 I» 4 5817s 

repreſent the ſquare, cube, and biquadrate roots of cd 
| * 3. What 


eſe numbers 


" 1 * . | 
L — 
1 - 
* - 
= l ö 


| "Tm %0 vr 1 Oo N. 2 
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3. What is the third power of 586 · 2 5 ? . 


4. What is the third power of 4685-125 2. 
5. What is the fourth power of'2 5*683 ?.. 
b. What is the fourth power of 486-358 2 


4 What is the fifth power of 327˙43 ? 


What is the fifth power of 432155 
9. What is the fixth power of 584222 
10. What is the ſixth power of 28-64 ? 

11. What is the ſeventh power of 54-05 #. 
12. What is the ſeventh power of 234˙5 


13. What is the eighth power of 542*5 2 
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EyoLuUTION is the mode of extracting a certain propoſed 
wot from any given number. „ 


©”. * 


A GENERAL PrEyARATIONS, . 


a 4 * : 
- x 


From the decimal point divide the number both ways into 


„ D 


4 — 1 * 3 pe 


The general methad of preparation is founded upon the fol- 
lowing - N e 2 e 
THEOREM. If N be any compoſite number, # the number of 
component factors, and n the number of places in all the factors; 
I fay the number of places in Nis not greater than m, and not 
ko than aero 19) oor in re TIO RT Fr, fo 1 | 
Demon. In the firſt place let the ſeyeral factors be the greateſt 
poſſible, containing the fame number of places; (i. e.) let all the 
fadors conſilt of nines, and let 7, 5, u, v, &c. be their reſpective 
number of places then g'r x 9'5X 9*# X 9'V, &c. to # number of 
faftors=N=a number leſs than gr x 207 x 10% x 20V, &c. to # _ 
number of factors; but the number of places ing'r x 107 x 10* x 1079 3 
de. to n number et factors is =r+5+#+0+ &c. ton number nt 
therefore the number of places in N is not From than u. Th 


= 


Again, let the ſeveral factors be the leaſt poſſible, containing the 
ſame number of places; (i: e.) let all tlie factors be pure powers of 
10, the indices of which let be 7, 5, u, v, &c. reſpe&ively3. then 
107 X 19% x 10% x 107, &c.'to number of factors: V; the nams ö 
ber of places in which is = the ſum of the indites+ 13 but the num< 
ber of places in all the fattors=the ſum of the indices TA = STA 
n: therefore S+1, or the number of places in N=m—x+1 ; and 
cannot be leſs ; but it has alſo been proved that the number of 
places in N cannot be greater than ; therefore if N be any com- 
polite number, &c. Q. E. P). 3 , 


CoOROLLARIES. 


1. A ſquare number cannot have more places of figures than 
double the places of the root, and at leaſt but one leſs. mw” 

2. A cube number cannot have mere places of figures than trĩ - 
ple the places of the root, and at leaſt but two leſs. © 

3- A biquadrate number cannot have more places of figures than 
quadruple the places of the root, and at leaſt but three leſs. " 
4. It any number N conſiſt of m places, the number of places 
In N” is not greater than n, and not leſs than m—1 x # +1. 
From whence if is manifeſt, | 5 

5. That there will always be as many places in the root as there 
Te periods in the power. S3 3 
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eriods, containing as many places each as there are units 


in the index of that power the root of whieh is to be extracted; 


and if the right hand period is deficient in number, ſupply 
that deficiency by annexing cyphers. _ 


To EXTRACT THE Square Roor. | 
| = | Ru L. E. 5 : 
1. The number ing prepared, find the greate fron 
the left-hand period, and ſet its root on the right-hand of the 
given number, as a quotient in diviſion, 
2. Subtra the ſquare thus found from the ſaid period, 


and to the remainder annex the en Period, for a di- 


vidend. : 
3. Double the aboye-wentioned root for a diviſor ; find how 


N often i it is contained in the dividend, exclufive of the unis 


place; and ſet the reſult both in the quotient and diviſor. 
4. Subtract the product of this quotient figure, and the di- 
-viſor thus augmented, from the dividend, and to the remainder 
+ the next period for a new dividend, - © 
5. Find a new diviſor as before, by doubling the figures 
already. in the quotient ;. and from theſe find the next figure 
in the root, and ſo on until the whole is finiſhed.” 


> RAMPLE 8: 
1. What js the Sum t „„ Anf. 834. 
2. What is the ſquare root of 575170* 56 ? 1 An. 88 
3. What is the ſquare root of 788988 · 06252 Anſ. 888˙25. 
4. What is the ſquare root of 999500: 0025? Arſe 999*75: 
5. What is 3 the: ſquare root of 719925098256? ? An. 848 · 480 
To EXTRACT THE CUEE Roor. | 
| TRULY 4, 2 
Bo The number 1 are 55 the le cube i 
1 e 


_ OR 


— — 


»The reafon of this and the following Rule will appear from 

- or algebraic examples. 

; Suppoſe the number N=a+b+c; N*—=a* + 2ab +b* + 2acÞ2t 

FR . If now the root be required, the proceſs will be as follows: 
"Ia Feet | 


2a+b 2 N 
T  2ab+6* 


2a+2b+(<| $664 54.6 . 
5 | — nl 


ht att. 


& 
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* 4 
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the left hand nevid; 11 ſet the root on the right hand of the 
given number, as a quotient in diviſion. - | 

2. Subtract the cube thus found from hid aid W pt] 
bo the remainder annex the following on fora drvidend.” 


4 * at 


> Lou: let N aan as befote j 23 9. 3452-334 
z Gabe ＋ 36*c+ zac! ＋ 3c 1 555 and the cot may be found by 


I the following ane ee | . 
If? we" 42 
he 2 . PF 
=." a, | 
q 3 
hi. - 
V3 Uud- © ; 
n 
* | +4 | TER 
2 2 24 + ? , . 
. "jol e > i 
6 F | 
8 IJ DO DOD | 
E 
res +|+ +] + 
ure g DI. El - 2 1 
by als + . 9 | 
* *. oO > 
| + +]|+ + 
. [oi BE D 
25˙ I ; FT N N 
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u. B. The reaſon why the learner is directed to * the 
quare of the quotient by 300, and that of the laſt found figure by 

Fo, is only to keep the ſeveral products in their proper place; ; with- 

ut N the tyro is apt to arrange them wrong, 


3. Male 


Pd 


\ gain, 
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| 3. Multiply the ſquare of the above-mentioned root by 300, 
ind make the reſult a diviſor ; by which divide the above divi 
dend, and annex this quotient to the former. - - . 
4. Draw a line under the above-mentioned dividend, and 
Write the followin ng products below (i. e.) 1ſt, the product of 
the diviſor and laſt quotient figure; 2d, 30 times the ſquare of 
the laſt quotient figure, multiplied by the former; zd, the cube 
of the laſt found quotient figure: take the ſum of theſe three 
from the dividend, and to the remainder adjoin the next pe · 
. riod for a new dividend. 
g. Multiply the ſquare of the whole quotient by zoo, and 
make the reſult a new diviſor, with which proceed as bees 
; and ſo on until the whole! 1s finiſhed, 


| he aſſu 
EXAMPLES. 1 
| 5 | 1 
1 (054876557504. 8684 
| F RED 1. 
2 8 x 300 19200 14287 | 1 1 
= 5 ee . 
13 5 | 3 ran oo | = for e. 
3 86 * 300=2218800| 18829557 _ 5 K 
5 „„ 17750400=8 * 2218800 rerge 
7 9 120 87 K 86 x 30 is ge 
[ 512283 Let 
Y 155 WY "Xe 17916032 | * 
83868 x 300 226027200 904928504 
3 | 994108800=4 x 226027200 , nich 
{ 416640= =< * x 868 x 30 an 
* | | _ 904525504 
< 2% What | is the cube root of 43228544 ?. Anſ. 364. 
3. What is the cube root of 146363 183? Anſ. 521. 
4. What is the cube root of 1170905464 ? Anſ. 1054. werat] 
5. What is the cube yoot of 2164322880642 An. 6004. © 
6, What is the cube root of 1 8 * ned 
| 7. 


J <4 I _ : N 1 F 


a 


— 15 


o . What is DE: cube root of 7847380942848 ? 456 19872. 
ji. W 8. what is the cube root of 4522053735351 5025 ? | 


— x Ku n 11 


of MW =. Find by trials the neareſt rational cube to that given, a: 
be call it the aſſumed cube. 
ree 2. Then, twice-the aſſumed cube added to that given, will 
pe · de to twice the given cube added to that aſſumed, as the root 
of the aſſumed cube is to the root required, nearly. Or, as 
nd che firſt ſum is to the difference of the given and aſſumed cube, 
re, do is the aſſumed root to the difference between the root ans 
5 ſumed and that required, nearly. 
3. Again, by taking the cube of the root found for a new 
aſſumed cube, and repeating the operation, a new root will be 
obtained to a {till greater degree of exactnels, | 


EXAMPLES. 


1. What is the cube root of 7854 ? 
2, What is the cube root as 31416? 


” —_ th —_ 


— WE 


* This rule is only a particular caſe of an univerſal formula 
(diſcovered by one of the firſt mathematicians of the preſent age) 


and eaſy to be remembered, but alſo very accurate: for it con- 


in general terms. 
Let N the given number, a = = the aſſumed cube,and x = the, 


2 N 23 
correction. Then, N + 243 ; 2 Na: a; =8a+r; 
| ; - N + 2.45 +" x 
$74 5 . * 
6 phich per W ads = 03 + za + 3ax* + x3 + $3 +=, 


24 
8 5 N 
d by neglecting che two laſt terms + x3 * OY as being very 


inal], there remains the complete cube N = a3 + 36 x + zan + 
64 2 
27. 


054. 


. N I 2 4a + x very nearly, if X 1s ſmall; and by repeating the 


E Y o t ur o u. 2 ˙ 


Anſ. 828625. 55 


for extracting all roots whatever, and includes all the rational 
ſormulæ of M. De Lagney and Dr. Halley. It is not only ſimple 


rerges extremely fait, as will eaſily appear by expreſſing the rule 


004» peration with @ . 2 a + x3 for the 1 cube, the root may be ob· 
1450 ned to a Rill greater degree of accuracy, | 


$15 | M 3. What | 


F 

| 
1 

| 
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3. What is the cube root of 12566 ? 
4. What is the cube root of 20000 ? 
5. What is the cube root of 5 5863 ? f 
6. What is the cube root of 52367? 
7. What is the cube root of 888666? 
8. What is the cube root of 781878? 
9. What is the cube root of 10000000 ? 
10. What is the cube root of 69432'58? 
11. What is the cube root of 8686'4325 ? 
12. What is the cube root of 953786*58132 ? 
13. What is the cube root of 858678-32597632 2 
14. What is the cube root of 58679456789-5278978 ? 
15. What is the cube root of 49678632 105 8 · 2896783765 
16. What is the cube root of 6789432 56735 5863789458 3962 


To ExTRACT ANY Roor WHATEVER. 
RU LE. 


Let N be the given power, or number, the root of which 


is to be extracted, = the index of that power, and à the al- 
ſumed power. 
Then, 


# 'This rule (beyond which nothing can either be deſired or hoped 
for, while our calculus ſtands on the preſent baſis) is the invention 
of Dr. Charles Hutton; it is publiſhed in his Arithmetic, p. 124, and 
demonſtrated in a moſt general and fatis factory manner in his Tracts 
Mathematical and Philoſophical. In pages 46 and 47 the Doctor 
inveſtigates two ſeparate theorems, differing from the truth by 
nearly equal ſmall quantitics, the one in exceſs and the. other m 
deſect, and by combining theſe two he obtains this general for- 
A F 3 V/A 
mula mo te > Thr a= N = ax very nearly. But in page 
. 1—1*"N+a+ 147 „ b 
J the Doctor inveſtigates the ſame theorem in a ſtill more general 
manner; and although I have not his leave, yet I nope I ſhall not 
offend by tranſcribing it : as if may perhaps be a ſtimulus to ſome 
to purchaſe theſe tracts, by the peruſal of which they will find 
themſelves amply rewarded both for time and money. The Au- 
thor's words are—** But the third theorem may be inveſtigated 
in a more general way, thus: Aſſume a quantity of tis form 
. 5 | 2 : Io 
=— @, with coefficients p; and ꝗ to be determined from the pro- 
NT N | * 


ceſs; 


Fron 
ſubſt! 
for þ 


aſſum 


a+ x, 
Alf 


ſevera 
part ici 
namel 


20 
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Then, as the ſum of »—1 times N and a + 1 times a", is 


to the ſam of # + 1 times N and - I times a®, ſo is a, the © 

aſſumed root, to the required root nearly. : 
Or, as half the firſt ſum is to the difference between the 
„„ | given 

22 f 


— 


ceſ; ; the other letters N, a, u, repreſenting the ſame things as 
hefore ; then divide the numerator by the denominator, and make 
the quotient equal to a + x; ſo ſhall the compariſon of the coefficients 
determine the relation between p and q required, Thus, | 


Na = +9 a Tb Nn. 14 . „&c. 
; : y ' k 2 £ | 
o | +22 = Tg *-- -., Kc. * 


. 2 
then dividing the former of theſe by the latter, we have 


* 5 I» 2m-1 ron 0 
e — #, —— —i,—+;the. 
N pa ; F+9--:- ' +9 2 PAH? 4 Þ 
4 hen, by equating the correſponding terms, we obtain theſe three 
equations 2 S | | 


\ 


2 P47 


From which we find Santa 1928: 241 121. So that by 
| 2 7 : | 


ſubſtituting #+12 and #—1, or any quantities proportional to them, 
1+ 1 Nbn—1 a? | | 

for p and , we ſhall have —— a for the value of the 

: a—1'N+2+1'a7 8 5 5 


- N an : : | % 
aſſumed quantity * 55 which is ſuppoſed nearly equal to 
WIE = 
a+x, the required root of the quantity N.“ . 
Alſo, in page 49—*® Hy ſubſtituting for a, in the general theorem, 
ſeverally the numbers 2, 3, 4, 5, &c. we ſhall obtain the following 
particular theorems, as adapted tor the 2d, zd, 4th, 5th, &c. roots, 
namely, for the * 
5 3N-+a* I 


a —= NE 
N+ 3a=* | 
M 2 3d 


2d or ſquare root, 


en e 


Or, INT: N an: 4: 


7 


— 


„ , 220M 


given and aſſumed powers, ſo is the aſſumed root to the dif. 
fei ence between the true and aſſumed roots: which difference 
added to or ſubtracted, gives the true root nearly. my, 


:n+1xN+n=mIx@" ; ; a: 


That is, IX N+#+1 x 47 


| £ 
2+1'N +$2—1a7 AN. 


— 


* 


a = 


| 7 —1'N+z +14" | 


2 2 
8 4 8 


n 
Wa. 
EXAMPLES. 


| 1. What is the 2d root of 365 ? 


2. What is the zd root of 2456? 


3. What is the 4th root of 3'14159 ? 
4. What is the 5th root of 5236+ 732 ? 
$5, What is the 6th root of 2:4374732 ? 
6. What is the 7th root of 126-2 ? 
7. What is the 8th root of 583 56? 
8, What is the gth root of 12:56638? 
9. What is the 2 5th root of 4936*7854 ? 


I— 


ANT — 2N+at 


3d or cube root, — Aa, 014 = NI : 
%%% TD.” OT 
He 3N+5at „ 
| 6N-+ 4.45 3N+245 a 
5th root, a, or * = NV 
GET; 4N+645 2N+345 
5 | NA. 545 © EEG» 3 
. 6th root, * = 
Ss SNA 
85 . 8N+6 ANA za 72 
«th root, 85 a, or NT c.“ 


N 827 3N-+447 


— 


„ 10. What 


hat 


— 
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10. What is the 12th root of the following numbers 1702, 
103, 1*04, I*04.5, 105, 1065, 1:06 ? | 

11. What is the 365th root of 1*071, 1.0135, 102, 1.025. 
1'03, 1035, 104, 1*045, 1705, 203 bo. 6 1-06, PORE? 55 


ARIT HMETICAL PROGRESSION*. 


An ArtTHMETICAL ProGtEs51ON is a ſeries of equidiffe- 
rentials, or a rank of numbers the ſucceeding terms of which 
are either all greater or all leſs than their adjacent preceding 


terms, by =: ſame conſtant quantity or difference. 


/ 
— 
oma * — A I” „ * 2 — — 


FThe fundamental properties of. an arithmetical bs are. 
evident from the conſtruction 


Increaſing a T - 4 ＋ 24. 4434 44 4d 
| „a + 5d4** a + 6d 
Decreaſing | a + 6d* + _ 5d ·· a 4d* 5 34 44 24 
— 2 + 4 2 2 + o 

Sum of both 2 a + 64 2a + 64 2a % 244 TY 
24 ＋ 6d 2a +640: 2@a+ 6d) 
It is evident that the ſum of both ſeries is = the ſum of the ex- 
trem<8 — by the number of. terms, — therefore the ſum 


242 


Kc. ; 


of each is = © 1 = 5 2 e ky 


z 
It is farthes evident, thatythe difference of the extremes is = the- 
common difference multiplied by the number of e minus one, 
„55 a2 
and therefore — dA. 
2— 1 


From theſe two equations, containing all the five quantities, tlie 
others. are eaſily derived; : and the reaſon of the limitation is evident, 
becauſe there are only den combinations of three in the five a 
tities a, x. 4, u, 5, as wili appear. Thus, 


ſa, x and 4 | u and]. 
a, X and 2+ Fdands, 
a, & and Id and 2. 
la, d 3 n | *Z 2 2 
s d and s A ⁊ and . 
Given 7 2 nz and x Required ?2z and 4. 
, dand nj. - a and g. 
2, dands | a and n. 
x, #ands . a and d. 8 
4, aands} | Ca and x. | 


fference, the product of the 


126 ArITHMETICAL PROGRESSION. © 


In Arithmetical Progreſſion there are five quantities con- 
cerned, which may each become the ſubject of inquiry, and 
may be repreſented by the following letters: | 


The leſs extreme = a. 
The greater extreme x. 
The common difference = d. 

he number of terms = x, 
The ſum of the ſeries = 5. 


Any three of the above quantities being given, the remaining 
two may be found; from whence ariſe twenty problems, which 
may all be readily folved by the following | 


THE OR EMS. 


I. If from the ſum of the greater extreme and common dif- 
mon difference and number of 
terms be ſubtracted; the remainder will be equal to the leſs 
extreme. 2744 - nd = a. | 
2. If to the product of the common difference and number 
of terme, the leſs extreme be added, and fram that ſum the 
common difference be ſubtracted, the remainder will be equal 
to the greater extreme. xd + a—d xXx. 

3. If the difference of the extremes be divided by the num- 
ber of terms minus one, the quotient will be equal to the com- 
5 | 2 — 4 e ee : 
mon difference, —— = d. 

: : 2—1 wee Hong 
4̃. If the difference of the extremes be divided by the com- 
mon difference, and the quotient increaſed by one, the reſult 


3 | - 
= IA. 


3 If half the ſum of the extremes be multiplied by the 
number of terms, the product will be equal to the ſum of the 
2 + a | | . 


will be equal to the number of terms. 


2 2 

1 ; . : | 

6. If twice the ſum of the ſeries be divided by the number 

of terms, and the greater extreme ſubtradted from the quotient, 
5 F ub 


— — & K. 


_ the remainder will be equal to the leſs extreme, - 
7-1 


ſeries. 


* — : 


> ein 


— , 
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5. If twice the ſum of the ſeries be divided by the number 

| of terms, and the leſs extreme ſubtracted from the quotient, ' 4 
the remainder will be equal to the greater extreme. — a . . 

8. If the difference of the ſquares of the extremes be divided © 1M 
by twice the ſum of the ſeries made leſs by the ſum of the ex- 
tremes, the quotient will be equal to the common difference. 


22 — 42 
— — 2 d. | . ä 
227 TT neo 
9. If twice the ſum of the ſeries be divided by the ſum of the 
extremes, the quotient will be equal to the number of terms; 
* | 8 
"0 LEAH | | e wee hows: Hal 
of 10. If the difference of the ſquares of the extremes be di- 
73 vided by twice the common difference, and the quotient in- 
| creaſed by half the ſum of the extremes, the reſult will be equ 
* 0 : | : 2 * ak a? 2 + a | 4 5 
he do the ſum of the ſeries, + — = Fo 
al h | 24 2 7d 


11. If to the product of the greater extreme and common 
difference, the ſquare of the greater extreme, and one fourth 
of the ſquare of the common difference, be added ; and from 
that ſum, twice the product of the ſum of the ſeries and 
common difference be taken away, the ſquare root of the 
remainder added to or ſubtracted from one half the com- 
mon difference, will give a reſult equal to the leſs extreme, 

d | FT * ; | 
eee 8 | 

12. If to twice the product of the ſum of the ſeries and com- 
mon difference, the ſquare of the leſs extreme, and one fourth 
of the ſquare of the common difference be added; and from 
that ſum, the product of the leſs extreme and common diffe- 
rence be taken away, the ſquare root of the remainder, made 
leſs by one half the common difference, will give a reſult equal - 


3 
tothe greater extreme. z 24 + 4 + - IN | 25 | 
13. If from twice the product of the number of terms and 
=. greater extreme, twice the ſum of the ſeries be ſubtracted, and 
the remainder divided by the difference between the number of 
1 „ De terme 


— 


r ͤ·ͤ wed Ada tics Ad 
nm nnn 


8 4 ry ye ai > * * * ; A n 4 . . * 
0 a 8 
* - = 4 . ? * 
* - 
; * A | 
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terms and its ſquare, the quotient will be equal ta the common Ml pro 
» a PETE I RT I and 
difference. . ä diff 
. n* - this 


14. If to twice the greater extreme the common difference quo 
be added, and from the ſquare of that ſum eight times the pro- 
duct of the common difference and ſum of the ſeries be ſub- 
tracted, and the ſquare root of the remainder added to or ſub- 
tracted from the ſum of twice the greater extreme and com- 20 
mon difference, and this laſt reſult divided by twice the Hof te 
common difference, the quotient will be equal to the number of I tbe c 


25 | EP 1 tiplic 
terms. . | 
. — . N equa 
15. If to twice the greater extreme the common difference 
be added, and from that ſum the product of the number of 
terms and common difference be ſubtracted, and the remainder 
multiplied by the number of terms; one half the product will n 
be equal to the ſum of the ſeries, 2z + J—nd.n=s. equi 


16. If to twice the ſum of the ſeries che product of the num- 3. 
ber of terms and como difference be added, and from that 4. 


ſum the produ- ſquare of the number of terms and 5. 

common difference bet ſubtracted, and the remainder divided 6, 

by twice the number of terms, the quotient will be equal to 

| . 25 + ud — 224 . | 

the leſs extreme. = —— 0 
5 1 


17. If to twiee the ſum of the ſeries the product of the com- 
mon difference and ſquare of the number of terms be added, AC 
and from that ſum the product of the number of terms and et ran 
common difference be ſubtracted, and the remainder divided Ile far 
by twice the number of terms, the quotient will be equal to {eeced 
| 25 + n*d— nd | | The 


— 2. 


218 | . 
18. If from twice the ſum of the ſeries, twice the product 
of the number of terms and leſs extreme be ſubtracted, and M 
the remainder divided by the difference between the number I TI 
of terms and its ſquare, the quotient will be equal to the come togret 


the greater extreme. 


| Witior 
2h EY ' \ 2S — 214 ; 8 
mon difference. | — = i, mer, 
| 1 | - dIvolut! 


19. If from twice the leſs extreme the common difference be ypear! 
ſubtracted, and to the ſquare of the remaindes, ge oy I 
FR | | | Et pro 


8 
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product of the common difference and ſum of the ſeries be added, 


2 and the ſquare root of the ſum added to or ſubtracted from the 
difference between the leſs extreme and common difference, and 
this laſt reſult divided by twice the common difference, the 

6 J quoticat will be equal to the number of terms: 

. e + 20=d" + Balls. 

4 20. If to twice the leſs extreme the product of the number 

he Jof terms and common difference be added, and from that ſum 

of the common difference be ſubtracted, and the remainder mul- 
tplied by the number of terms; one half the product will be - 
equal to the ſum of the ſeries, 2a + nd— d. 1 = 6s 

ce | 5 

"a Ex AM L Es. 

vill 


1. Let a 2, Z= 299, d= z. 2 10, and 5s = 15650; 
required any two from the other three? © * 5 
2. Given @ = 3, 2= 1599, 4 =; required à and 5 ? 
3. Given a = 3, #= 400, s= 320400; required z and d ? 
4. Given d = 2, # = 500, z = 1001 ; required a and s? 
5, Given a= 2, d= 5, s = 899700 ;. required x and z ? 
b. Given @ = 5, #'= 800, z = 9596 ; required 4 and s ? 


GEOMETRICAL PROGRESSIONS, = 


A GEOMETRICAL PROGRESSION is a ſeries of equimultiples, 
ir rank of numbers, the ſucceeding terms of which ate either all 
be ſame multiple, or all the ſame ſubmultiple of their adjacent 
preceding terms, 7 2 5 

The quantities concerned in geometrical progreſſion m the 

| | ame 


dug . 


8 dt. At ak FAY th * * — * 


* The fundamental properties of Arithmetical and Geometrical 
Tozreflions are ſo related, that whatever holds true in regard of 
Wition, ſubtraction, muitiplication, and diviſion of terms in the 
mer, holds equally true in regard of multiplication, diviſion. 
wolution, and evolution of like terms in the latter, as will eaſily 
pear by comparing the values of their reſpeQive terms: - 
| EE, | \ | Arith« 


— 


2 88 - 8 y 0 % £7 
* F 
1 * 


5 M 1 L 4 * 
- x 
a : a { \ 
- g 5 N 
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ſame in number, and may be repreſented by the fame letters, as 


in arithmetical progreſſion: 5 wo 

a The leſs extreme =o" wy 
The greater extreme = =. 

The common ratio . 1 

The number of terms = 1. PAW: 

The ſum of the ſeries = 5. 10 


Any three of the above quantities being given, the remaining if t 


two may be found; from whence, in this as well as in ariths * 
1 E 
a = -d 1 [i | 42 | extr 
S WEE 8 dn—t ſerie 
© n ee — 
S Z , +d'n>—1 i= æ S ad 1. com 
7 F 
1 SLES" IC 
wo . ; 
5 e eee T Pt 8 & -T. a 
= 7 f. + & at * 48 
< | | ” . Of g 8 | 8 42 L 
. =ne+drwf=—2 |= io Gp 
1 A e W 2 24 8 4 of 121 


It is plain, from the nature of the ſeries, that the greater extreme 
js equal to the leſs extreme multiplied by the common ratio ſo 
often as there are units in 2 1, from which conſideration the above 
values of a, x, d, and u are eaſily derived. : It is alſo evident, that 

5 a 3 *** — 7 | 


þ, the product of all the terms, is = a "47: for the index of 
4 will be equal to x the number of terms, and the index of 4 will 
be equal to the ſum of all its indices in the ſeveral terms, but the 

| | 5 3 1 — 1 
ſum of theſe indices is = -; therefore p = a* d —. 

| / 2, ; 

An equation containing 2, x, d, and , may be obtained from a 
well known property of continual proportionals; 1. e. as any one 
of the antecedents is to its conſequent, ſo is the ſum of all the an- 
tecedentꝭ to the ſum of all the conſrquents, and therefore a: ad: 
K: a; which analozy affords the following equations, viz. 


. ds +a — 5 2 2 dz — a 

—_ — AS, — - — — — ö 8 — 
From equati:g theſe values of a, x, and d, with the former, al 127 — 
the other values mentioned may be obtained. = 


metical ' pa 


— 
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ſolved by the en 


THEOREM 8s. 


1. If the common ratio be involved until the index of the 
power be equal to 2-1, and the reſult made a diviſor to the 
greater extreme, the quotient will be equal to the leſs; and 


Y 


and 2 4 1. 


duct will be equal to * greater. 422 EIT 
d” 

2. If the difference between the ſam of the ſeries and leſs 
extreme, be divided by the difference between the ſum of the 
ſeries and greater extreme, the quotient will be equal to the 

AE £2125 1s 40 | 

$—2Z 
3. If the difference of the logarithms of the two extremes be 
divided by the logarithm of the common ratio, and the quo- 
tient increaſed by one, the reſult will be equal to the number 

L. 2—L. a 24 

4. If from the product of the greater extreme and common 
No af the leſs extreme be taken away, and the remainder di- 


y® — 


commen ratio. 


of terms. 


2—2 3. 

5. If the common ratio be involved until the index of the 
power be equal to a, and the reſult made leſs by one, the re- 
mainder will be to the ſum of the ſeries, as the common ratio 
ds—s 


FS | | 
If to the product of the ſum of the ſeries and common 


equal to the ſum of the ſeries, 


minus one to the leſs extreme. 


- minus one, the leſs extreme be added, and the ſum di- 


roma ided by the common ratio, the quotient will be equal to the 


e 45 — 
& on- weeater extreme. - 2 == = 2. 
adi: 
s, vir. 7. If the greater extreme be divided by the leſs, the »—1 th 
a 208 of the quotient will be equal to the common: ratio. 


1 mags FD” | - » 8 
er, al N27 


8, If 


metical progreſſion, twenty problems ariſe ; all n may be 


if the teſs extreme be multiplied by os: ſaid power, the pro- 


vided by the common ratio minus one, the quotient will be 


— 6 * — 
— — —— — — or Pay wn 
5 — 


a : - 8 ; a 
7E eo ae nee a en, 
* 1 — 7 ” - « * - 2 vo — 
* A „ * 3 * 
— * * - 


& = 
. * 
a * . - 
— * pe 
; -” 
E 
* E ® . 
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lt ro the /prodiuth of the fn of the Web and comms Mo, 

ratio minus one, the leſs extreme be added, and from the lo- 

garithm of the ſum the. logarithm of the leſs extreme be taken be | 
away, and. the remainder divided by the logarithm of the 

common ratio ; the quotient will be equal to the number of f 

Lia bi arts bbee 


terms. — — . 
9. If the common ratio be involved until the index of the , 
Power be equal to a, and the reſult made leſs by one, the 
common ratio minus one, will be to the remainder, as the len Ml - 
3» OS | | | — 4, — a 


. 3 4:5 | 
extreme to the ſum of the ſeries. 1 4 . 3 
51.5 B48 2 a R . Hr | 1. N 3 


10. If to the product of the greater extreme and common 4. 

ratio the ſum of the ſeries be added, and from that reſult the 

product of the common ratio and ſum of the ſeries be taken 
away, the remainder will be equal to the leſs extreme, M 6. 
dn +$5s—id=a, . n . | 

11. If the common ratio be involved until the index of the MW 7. 
power be equal to x — 1, and that power multiplied by the | 

ſum of the ſeries, and the product reſerved: Then, if one be MW 8. 

ſubttacted from the zth power of the common ratio, the re- 
- * - Mainder will be to the reſerved product, as the common ratio W 9. 


- 
, 1 


minus one to the greater extreme. — —— = 2, 10. 
| 1 4 —1 


12. If from the ath power of the common ratio, the 2 ith I 11. 
power be taken away, the remainder w'll be to the ath power 
minus one, as the greater extreme to the ſum of the ſeries, 


24 — 2 6 


4 9 


5. 


1 . 


21% H. difference of the u — 1h powers of the extremes be 
| 13 nes 


I2, ( 


— divided by the difference of their 33th roots, the quotient 


: F „ 5 r 
will be equal to the ſum of the ſeries. - — * 5. 
15 : 2 * = 


— % Y 
F : 
4 . 


tient 


2 


Gene r 810 *. = 


N. B. The: remaining value of each extreme may be found 
from the laſt equation; which alſo: affords another value of 
1; and the remaining value of a, in terms of , a, and d. ma 
de foand from equa. penult.; which equation. alſo affords 
another value of d; and the remaining value of 4 in terms of 
5 4, and 1, may be obtained foam: Bk oquation adjoined to 
theorem g. 


Kaen „„ 


1. Given 4 = 2, 4 3. and * = = 564859072962 ; fequired 
z and 's 8 

2, Given 4 , n= 25, and 12 5648590729623 required '. 
d aud? Eg .96 a 8 | 

cl 4 2902, a r 4 2886094 25 

* uived # and n ? 5997 q 

4. Given @ = 2, d 3, and * ="253 requicgd and „ 

5, Given a = 2, 4 3) and 55 847288609442 ; required 


2 and a? 

6. Given a == 2;w = 2 55 and 9 8472856094423 requited | 

z and d? 

7. Given 2 25 1 * 25, 26d g= $64859072962 3 ; required 
a and 5? 

8, Given d=3, A np 59972962, and s =847 288609442 ; 3 

| required a and a? 

9. Given 22256, z= 5648 59572962 7 and 5=847288659442þ 
required a wm d? 

10. Given # = 25, d = 3, and s = = = 847288609442 3 ; required 
aands? 


11. A 8 aſking the price of a fine horſe, was told by 

the owner, that if he would give one ſntall pin, in value 

sv of a penny, for the firſt nail in bis ſhoes,” 3 for 

the ſecond, ꝙ for the third, and ſo on to the laſt, or 

' 32d. he ſhould not only have the horſe, but alſo a | 

{ſaddle worth 100). ; required the price of the horſe ? 
An. The horſe and faddle coſt 603190675052. +2 

id; and the horſe 60319667 5050, 175. 100. 7 

12. One Seſla, an Indian, baving firſt diſcovered the game of 

Cheſs, ſhewed it to Shehraim his prince, who was fo. 

delighted with the invention, that he defired him to“ 

aſk what he would as a reward for his ingenuity : upon 

which Seſſa requeſted, that he might be: alfowed-one 

grain of wheat tor the On ſquare on che cheis-board, 

two 


* 


— 


4 1 
2 * 
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Sir IE InTEREST is an allowance made by the borrower 
- of any ſum of money to the lender thereof, according to a 


$4 8M INT III r. 
eo for the ſecond, and fo on, doubling continually 
tjo the laſt, or 64th. * The king was offended at hig 
dA aſking ſo trifling a reward; but ſoon found it impoſi. 
die to grant the requeſt :\I demand the quantity of 
wheat, and the quenver-of acres which would produce 
62 it at 10 quarters per acre? Anſ. 1844674407 | 
161 5 grains, of which if 491520 = one n on 


ſhall have 469124961 1844*25 quarters, and the re- 
Wired number of acres = 469124961184'425, 


 SIMPLE.INTEREST. | 


; 


certain rate per centum per annum; which is either dependemt 
on the will of the parties, or limited by law. | 
In Simple Intereſt there are five quantities concerned, which 


may each become the ſubject of inquiry. 3 
1. The principal, or ſum of money lent. = ry. 


2. The time of continuance at intereſt 2. 
3. The ratio, or rate per cent. affixed = R. 
4. The intereſt, or ſum gained by the loan = 1. 
S x 5. The amount, or ſum of principal and intereſt = 4. 
Their ſeveral values may be found in terms of each other by 
A 75 RU LES“. N a 
I. Divide the amount by the product of the rate and time, 
- Increaſed by one; or divide the intereſt by the produ8 
of the time and rate; the quctient will be the principal. 
ra nts ogg. = 8 | 
Sor Tn E 
p II. Divide 


1 —— —— — 
1 22 


— 


That the intereſt ſhould be as the principal; rate, and time 
eonjointly, is evident, as they are all variable: for let m be any 
given intereſt per centum per annum, or the intereſt of 100l. for 
one year; then as 1003 143m; r = the intereſt of one pound for 
e 3 . 

ene year, or — 7 the ratio in loweſt terms; again 1:71 
11 


Divide 


* 
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11, Divide the intereſt, or difference of the amount and prin- 
cipal, by the ard of the prigeipg) ne-ragy; the quotent,, 
| will be the time of continuance, = = . rr. 
Ill. Divide the intereſt, or difference of the amount and prin- 
cipal, by the product of the principal and tune ; the quotient. 
will be the rate affixed. '= „ = . 
TTT... THAT: ads mas 35 4 » 2 
IV. The ſum of principal and intereſt, or the continual pro- 
duct of principal, rate, and time, increaſed by the principal, is 
equal ta the amount. x r Tr +1= 8. 
V. The continual een, of the principal, rate, and time, or 
the difference of amount and principal, is equal to the in- 
tereſt, or ſum gained by the loan. r = A- Y . 


- 


* 
th. 


he td 


— —_—— 

— — 
* 9 — OE — — — — IEEE —_—— att. Ati. At —_— —_— 4 

— 


r: tr the intereſt of one pound for the number of years expreſ 
ſed by t; and likewiſe, 1: P:: r: ir i the intereſt of F: 
pounds for t years, N „ 5 
That the amount ſhould be = the ſum of principal and intereſt 
1s ſelf-evident z and therefore we have two equations P tr #, 
and P tr + P a, From whence the others are eaſily derived. The 


three following columns exhibit the value of each when t is taken 
in years, months and days reſpectively. | 


tir S eri. 3 ch 7 | 
12 5 - 365 
„fſetr 127. „ . tr 366 : 
Plr+P = Þ +i=a. — = FI. ä = P-+j=4. 
5 . 3653 
* 6—— * ö 
— A—PX1I 122 — r* 36 6 57 
— 1 — eee 2 =I. —— _— 
op Bp Pr "=" | Pr Pr | 
a p 2 ä _ | * 6 5 1 
— . r. — . | a—PxI5 LL. 
oe We 0 Pe PF 
FCC C000T0ä ee 365% 36. „ 
— — — 2 f . — . —Mꝙ— =. — — . —d 9 ö 
4s 3. l tr +366 tr 


* A N 2 | A Tanis 


- 


=_ 


'A 1421 oy Rar10s 


. 


IE 
e 
97 99g 


10 


SIN TIIE IN TEA ES 7. 


= 


The in- 
tereſt of x 
pound for 
1 year. 


= 1 


= 105 


102 


——— 6—— — 


The Intereſt of one Pound for.eue Day. 


1 = ITT 
[13="000041095 
j2 =*00005479452 
[24==*0000684931s5 
3 =-00c082 19178 
13 1==co009; 89041: 


89 5 00001309863 
Þ i 
5 =*000164383 56 
6 
7 e 


2 — 


42 =*0001 e 81 
3] 


*0001506849 


1 


{='00@017808219]1 


'COO205 41945 


l0z=*00028767123 


=*00021917808| 
2. 000232676) 
9 8.00 2465753 
9xz=*0002602 739; 
o ,="0002 7397260 


4 eee 


** 
* 


—.—. 292. 36980 


A TABLE, 


„ . mee the wunder of Days from any. ths of one boah t to the ſame Day ot 
| 833 4 other Month. | | 


ey 


ExXAMPLES, 


Wa 0 
* — 4 1 FE % * 
— * * — — — F 


3 e = = any one Day or + 3 | 


9 


—— 


57 Jan. f Feb. | Mar | Apr. | May | June | July | Aug. | Sep [ Oct. 1 Nov. | Dec 
L 3365 | 334 | 306 | 275 | 245 | 214 | 184 | 153 | 122 | 92 | 61 | 31 
Feb. | 31 305 | 337 | 306 [276 | 245 | 215 | 184 | 153 f 122 | 92 | 62 
Mar. | 59 | 28 | 365 | 334 | 304 | 273 | 243] 212 | 181 | 151 | 120 | go] 
apr. | 96 | 59 | 31 | 365 | 335 | 3094 | 274 | 243 | 212 | 182 | 151 | 121 
May | 120 | 89 [61 30 | 365 | 334 304 | 273 | 242 | 212 | 151 | 151] 
june | 51 | 120-| 92 | 61 | 32 | 365 | 335 | 304 | 273 | 243 | 212] 18: 
July I | 150 | 122 | 91 ] 61 F 30 t 365] 334] 303 | 273 | 242 | 217] 
Aug. [212] 18r | 153 | 122 | 92 | 61 ] 31 | 365] 334 | 504 | 273 | 243] 

Sept. 243 | 212 | 184 153 | 122 | 92 | 62 | 31 | 365 335 | 304 274 
Oct. | 273 | 242 | 214 | 183 | 153 | 122 | 92 | 6r | 30 | 365 | 334 | 304] 8 
Nov. | 304 [273 | 245 | 214 | 184 | 153 | 123 | 92 |} 6r | 31 | 365 | 335} | 
— 1334 1393 | 275 | 244 | 214 | 153 | r53] 122] 91 ] 61 ] 30 | 365| 


N 3 
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LZ, 


Ne 
1 
or 


Wes + 
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| 5. What is t 


— 
- 2 : . — — . 
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— > ay — —— Ay Rooms 9s — — — ee _— WOO 
„% —— I Fr 
py . 
. 


"x MR" I | amt msx =: 
Si ur Lx InTEREST; 


* 


ß. rere 


1. What is the intereſt of 945 pounds 10 ſhillings for 27 years, 


at 5 per cent. per annum? Anſ. 125061. 88. 6d, 


2. What is the intereſt of 796 pounds 15 ſhillings for 30 


years, at 41 per cent. per annum? Anf. 10751. 128. zd. 


3. What is the intereſt of 886 pounds 18 ſhillings and 9 pence, 


for 161 years, at 5 per cent, per annum: 
. | 125 4 fn - + =: 5761. 108, 2d, 19. 
4. What is the intereſt of 8 560 pounds 10 ſhillings for 7 
days, at 5 Per cent per annum? An. S; l. 128. 1. ad. 
e intereſt of 668 pounds 15 ſhillings for 273.7; 
days, at 4 per cent. per annum? Anſ. 20l. os. 1d. 19, 


b.. What is the amount of 945 pounds 10 ſhillings for 2 


years, at 5 per cent. per annum? Anſ. 17711. 188. 6 
7. What is the amount of 796 pounds 15 ſhillings for 30 
years, at 4F-per cent. per annum? Anſ. 18721. 78. za. 
8. What is the amount of 886]. 18s. and gd, for 164 years, 
at à per cent. perannum? Anfe 1463L. Bs. 11d. 10. 
9. What is the amount of 85601. 108. for 73 days, at g per 
cent, per annum ? Anſ. 86461. 28. I. zd. 
10. What is the amount of 6681, 1 58. for 273.75 days, at 4 per 
cent. per annum ? * _ Anf. 088. 158. 1d. 10. 


. 


11. What principal will amount to 17711, 18s, 6d. in 27 years, 


at 5 per cent, per annum ? Anfſ. 945. 10s, 


12. What principal will amount to 18721. 7s, zd. in zo years, 


at 44 per cent. per annum? Anſ. 796l. 158. 
13. What principal will amount to 14631. 88. 11d. 1. in 16; 
years, at 4 per cent. per annum ? Anſ. 8861. 188. 9d. 
14. What principal will amount to 8646], 28. 1. zd. in 73 days, 
at 5 per cent. per annum? Anſ. 85691. 10s, 
15, What principal will amount to 6881. 158. 1d. 1. in 
273.75 days, at 4 per cent. per annum. Anſ. 6691. 155. 


16. In what time will 9451. 10s. amount to 17711. 188. 6d, at 
| Anſ. 27 years. 
17. In what time will 796l. 158. amount to 18721. 7s. 3d. at 


rcent. per annum? 


per cent. per annum? ä | Anſ. 30 years. 

18. bt time will 886]. 18s. 9d: amount 2 88. 
11d. 19. at 4 per cent. per annum? Anſ. 164 years, 

19. In what time will 856ol. 10s, amount to 86461. 28. J. 2d. 
at 5 per cent, per annum? Anſ. 73 * 
5 | 20, In 


| 20. In what time will 6681. 1 53. amount to 6881, 15s. 1d; 1 q- 


— 
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at 4 per cent. per annum 73.75 days. 
21. At what rate per cent. will 9451. 108, amount to 177 1h, 
© 185, 6d, in 27 years? 
8. zd. in 30 years? | __ Anſ. 44 per cent. 
23. kt — — rate ps cent. will 8861. 18s. 9d. amount to 
14631. 88s. 11d. 10. in 161 years? Anſ. 4 per cent. 
24. At what rate per cent. will 85601. 1os. amount to 86461, 
28. 1. 2d. in 73 days? Tc 
25. At what rate per cent. will 6681. 158. amount to 688, 
158. 1d. 1q. in 273.75 days? Anſ. 4 per cents 
COMPOUND INTEREST. 
-ComrornD InTEREST is that arifing from the amount 
conſidered as new principal, after the time of each ſucceeding 
ent. ee Sans 7 8 
The quantities concerned in Compound Intereft are the 


ſame in number, and may be repreſented by the ſame letters, as 
in Simple Intereſt, with this difference, that x repreſents the 


amount of one pound at the time of the firſt payment, in place 


of its intereſt, 


The values of the ſeveral quantities may be found in teme 
of each other by the following | „ 


| | Ru LE s *. | 709985 f 
I. Find the amount of one pound at the time of the firſt pay- 


ment; involve this amount to a power, the index of which 


5 „—— I 0 OW „„ 2 * * un 9 — » — 


Demon. Since one pound at the time of the firſt payment be- 
comes R, it will be as 1: K: :: R the amount of one pound at the 


time of the ſecond payment; and as 1: K:: R*: R 3, the amount 


of one pound at the time of the third payment: whence it appears 
that RT, or R raiſed to that power, the index of which is equal to 


the number of payments, will be the amount of one pound at 


the time of r payments; but as 1: K:: P: X RT A, the 
amount of v in the time T; and if this amount be made leſs by 


the principal; it is plain that the remgnder will be equal to the 


accumulated intereſt, (i, e.) Px RN — Þ = 1; from which 
equations the others are eaſily derived, Q. E. D. | . 
| | 13 


Wc 
22. At what rate per cent. will 7961. 15s. amount to 187 l. 


FP 
* n 8 


. 


- 


G31 1 * 
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- is equal to the number of payments ; 1 this power 


| be equal to 


by the given principal; and the product w 


the amount. FX R = A.  S$p Xn —p=x,. 


II. From the amount ſubtra& the principal, and the remaig. 
der will be the accumulated intereſt. 1 97 R 
III. Find the amount of one pound at the time of the firſt pay- 


ment; involve this amount to a power, the index of which 


is equal to the number of payments; divide the . 

this power, and the quotient will be equal to the principal, 
l * = 2 W , - = * 

IV. Divide the amount by the principal; extract the root from 
the quotient, the index of which is the reciprocal of the 

time, and the reſult will be equal to the amount of one 


ſubtracted, the remainder will be 'the rate per cent, 
1 a . : f 


l at the time of the firſt payment, from which if one 
= - 


* = x, and x - 1 r u, the rate as in Simple Intereſt, | 


The time is found by the ſolution of an exponential £qua- 


tion; and hence the following logarithmic folution. + 
I. Multiply the logarithm of- = by r; to which add the lo- 
qarithm of v, and the ſum will bo equal to the logarithm af 
A. T X IR + L'P = 1. 4. . 


II. From the logarithm of A ſubtract the product of r, mul. 


tiplied by the logarithm of x; and the difference will be 


cual to the logarithm of p. 1-4 — T K L's = Lr. 
III. From the logarithm of 4 ſubtract the logarithm of y ; 
divide the difference by r, and the quotient will be equal to 


.- the logarithm of x. L'4 — L'? = 1m. 


IV. From the . logarithm of 4 ſubtract the logarithm of 1; 
divide the difference by the logarithm of x, and the quotieut 
* will be equal to r. L'A — L*'P T; . | 


L*'R 


- 


* 


XAMPLES 
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EXAMPLES, 85 
I. What is the amount of 8881. for 25 years, at pe cent; 


compound intereſt ? Au 30071. 28. 
2. What is the amount of 684). 16s. for 36 years, at 6 per 
cent, per annum? | Anf. 5 5791. 6s. 6d. 
3. What is the amount of 29981. 145. for 28 years. at 4 per 
cent. per annum? Anſ. 89921. 48. 
4. What is the amount of 27311. 188. for 34 years, 27. 
cent, per annum? Anſ. 74631. 6s. 
6. What is the amount of 44661. 128, for 42 years, at 8 per 
cent. per annum? Anſ. 1131811]. 68. 8d. 
6, What is the intereſt of 8881. for 25 years, at 5 per cent. 
per annum? Anſ. 2119], 28. 
7. What is the intereſt of 684]. 168. for 36 years, at 6 per 
cent. per annum? Anſ. 48941. 10s. 6d. 
8. What is the intereſt of 29981. 14s. for 28 . at 4 per 
cent. per annum? Asi. 59931 109, 


9. What is the intereſt of 27311. 185. for 34 Jer years, at 3 per 
8. 


cent. per annum? Anſ. 4731 


10. What is the intereſt of 44661. 128. for 42 years, at 8 pet 


cent. per anoum ? of 1087141. 148. 8d. 
11. What principal will amount to 3007 28. in 2 5 years, at 
5 per cent. per annum 8 


12. What principal will Nen to 5 5791. 68. % . 10 
at 6 per cent. per annum? uf. 6 — 
13, What principal will amount to 89921. 151 in 1 . at 


4 per cent. per annum? A. 2998]. 148. 
14. What principal will amount to 7463 l. 68. in 34 years, at 
3 per cent. per annum? Anſ. 27311. 188. 


15. What principal will amount to 1131811. 6s. 8d. in 42 
years, at 8 per cent. per annum? Anſ. 4466l. 128. 
16 In what time will 8881. amount to 30071. 28. at 5 per 


cent. per annum? 25. Tears. 
17, In what time will 6841. 16s. amount to 5 5791. 6s. 6d. at 
, _ _ per cent. per annum ? : Anſ. 36years, 
18, In what time will 29981. 148. amount to 89921. 48. at 4 
per cent. per annum ? AHnſ. 28 years. 
19, In what time will 273 fl. 18s. amount to 7463]. 68. at 3 
per cent. per annum ? us 34 years. 
20. In what time will 4.4661. 128. amount to 1131811. 6s. 8d. 
at8 per cent. per annum ? As. 42 og 
21. 
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21. At what rate per cent. will 8881. amount to 30071. 28. in 
25 years? > 3 5 Anſ. 5 per cent. 

22. At what rate per cent. will 6841, 16s. amount to 5 50. 
6s. 6d, in 36 years? - nf. 6 per cent. 
23. At what rate per cent. will 29981. 14s. amount to 990nl. 
43. in 28 years? 1. 4 per cent, 
24. At what rate per cent. will 27311. 18s. amount to 7464], 
6s. in 34 years? Anſ. 3 per cent, 
25. At what rate per cent. will 44661. 12s. amount to 113181 . 
6s, 8d. in 42 years? Anſ. 8 per cent. 


ANNUITIES AT SIMPLE INTEREST, 


ANNUITIES are ſums of money payable per annum for a 
limited time, or for ever. | | 3 
; Anhuities are ſaid to be in arrear, when they are retained in 
the hands of the debtor beyond the time of payment, 
Ihe ſum of all the annuities for the time they have been 
forborn, together with the intereſt due upon each, is called 
the amount. Y | 
That principal, which, if put to intereſt at the ſame rate, 
and continued until the expiration of the annuity, would 
amount to the ſame ſum, may be called. the preſent worth of 
that annuit 7. 1 ME, 3 
The preſent worth calculated for any time prior to the com- 
mencement of the annuity, may be called the purchaſe in re- 
verſion, | 2 
If u repreſent any annuity, v its preſent worth, and A, 1, x, x, 
as before, their ſeveral values, at Simple Intereſt, may be found 
in terms of each other by the following rules *. 1 
: S | | I. 1 


7 

” v F 1 —_— 

—— n_ dd — * 
— — — | | 
— — * 
wo * 
« 
” „ — 


Demon. The intereſt due on the firſt year's annuity at the end 


of t years, wil bez—1 Xx ru; that on the ſecond? — 2 X r 


that on the third : — 3 x ru; and ſo on to the laſt, which is 
r; „ ru 2 o. From whence i: is manifeſt, that the whole in- 
tereſt to be received at the expiration of 7 years will be truly * 
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. Find the ſum of the ſeries 1 + 2 + 3 + 4, &c. to r — 
terms; multiply this ſum by one year's intereſt of the annu- 


ity, and the product will be the whole intereſt due at the 
end of T years. — X Vn 8 
| — 
S * | 
; by the arithmetical progreſſion ru +2ru+37u+4 2. ce. 
107— x terms: but the ſum of this progreſſion is = — * 


| 1 i, which is rule 1. And it is alſo manifeſt, that if to 
E this intereſt all the annuities be added, the ſum will be equal to 
the total amount; but the ſum of all the annuities is t: therefore 


. 2 | | 
Yrs + tz = a, which is rule zd; and from theſe two 
2 
10 equations the 3d, 4th, and 5th are eaſily derived. | . 
That rule 6th is ſtrictly true, agreeable to the definition which 
x I haye given of preſent worth, is manifeſt ; becauſe, the time and | 
ate, nate being the ſame, the amounts will be as the principals. There: 
uld fore this rule, with the five preceding, are agreeable to the hypo- 
1of Wl theſes. Q. E. b. The other rule marked with inyerted commata, 
: is that given by Mr. Kerſey, and raiſed from the dead by a late 
om · uthor, after it had been for many years damned. If the following 


re- ¶ &finition of preſent worth be admitted, Mr, Kerſey's rule is un- 
I teniably true. | 


The preſent worth of any annuity is that ſum of money which, 


N bt if put to intereſt at a given rate, and the ſeveral annuities paid * 
un therefrom as they become due, the remainder always bearing in- A 
nina tereſt as before, ſhall at the expiration of the annuity be totally | 
; 88 5 | | 
* erhauſted. The preſent worth in this caſe becomes py = 7 - + 
| | OY 
1 1 


2 4 
A AA * &c. to = IS: When compound 
intereſt is allowed to the purchaſer, both rules are perfectly the 
eend ame; but when ſimple intereſt only is allowed, they will always 
liffer by a given quantity. The truth or fallacy of any rule of 
this kind depends entirely upon its agreement, or diſagreement, 
vith the data or conditions of the propofition, equity and juſtice 
teing entii ely out of the queſtion in regard to the purchaſe of an- 
ues at ſimple intereſt, | | 
8 II. To 


9 . WIA wo © 1 
wh £42 4 x". n Ix Rr 4 - Fa 
= OY = 3 A . * e 2 Z 
4 4 0 . 
. N 4 . = 
ki * 2 2 — * 


> 
>} . 
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II, To the former product, or value of 1, add the product of 
the annuity and time, and the ſum will be the whole amount 
; 2 af WY 8 a * 
at che end of v years, — „ un fur = 
III. Multiply the ſum of the feries mentioned in rule iſt, by 
the rate per cent. to which product add the number of pay. 
ments, or value of r; make the reſult a diviſor, and the amount 
a dividend ; the quotient will be equal to the annuity, 
24 : 21 | | 


— VU, 


— 


12 —- T XR +2T' T*?-TXR | 
IV. Multiply the ſum of the ſeries abovementioned, - by the 
. annnity, and make the product a diviſor ; from twice the 
amount ſubtract twice the product ot time and annuity, and 
make the remainder a dividend ; the quotient will be equal 
24 — 2TVU. 


5 er 


V. Divide the number 2 by the rate per cent. ſubtract one 
from the quotient, and call the remainder x. Divide twice 
the amount by the product of the annuity and rate; to 
the quotient add one fourth of the ſquare of N, and ex ract the 
;" wat root of the ſum ; from this root ſubtract one half 
of x, and the remainder will be equal to the time of con- 


1 a 


R. 


tinuance.— + - = r. 
(be UR 2 | 


VI. As the amount of one pound, from the time of purchaſ 


| to that of expiration, is to the amount of the annuity ; fo 


is one pound tothe preſent worth of that annuity. T& + 1: 
26-4" le e 
eee e U=zZA!:1: = weft FI 2 Xx V =P 
N 2 | 2TR + 2 | 
- The following is founded on a different hypotheſis. _ 
«Find the preſent worth of each payment by itſelf, di- 
counting from the time it falls due, and the ſum of all theie 


will be the preſent worth required.” 
| a EXAMPLES, 


— 


1. What is the amount of 2 gol. annuity forborn 7 years, at 


pb per cent. fimple intereſt ? Anſ. 2065]. 
2. What is the amount of 1501, annuity forborn 9g years, at 
. 6 per cent.? | | | Anſ. 1674). 


3. Wha 


% 
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of 5: What is the amount of bool. annuity forborn 12 years, at 
nt 5 per cent.? Anſ. 11160l. 
4. What is the amount of 1200l, annuity forborn 15 years, at 
4 per cent.? Anſ. 2 8080l. 
c What is the intereſt of 250l. annuity, forborn 7 years, at 
by 6 per cent, ? Anſ.31sl. 
y-. What is the intereſt of Igol. annuity forborn 9 years, at 
unt 6 per cent.? Anſ. 3 dl. 
1. 7. What is the intereſt of 600l. annuity forborn 12 years, at 
5 per cent.? Anſ. 3960l. 
8. What is the el of 1200l. annuity forborn 15 years, 
the at 4 per cent.? Anſ. 10080l, 
the MW 9. What annuity will amount to 206 51. in 7 years, at 6 
and per cent.? Anſ. 2 50l. 
qual Wh 10. What 8 will amount to 16700 in 9 years, at 6 per 
cent; py © Anſ. 15ol. 
11. What annuity will amount to 11160l. in 12 years, at 5 
per cent, ? | Auſ. 60ol, 
2. What annuity will amount to 28880], in 15 years, at 4 
per cent. ? | Anſ. 12001, 
iz. 1 what rate per cent. will 2 ol, annuity amount to 20651, 
| eus 8 Anſ. 6 per cent. 
14. Ar what rate per cent. will 150l. annuity amount to 16741, 
in q years? Anſ. 6 per cent. 
15. At what rate per cent. will 600l. annuity amount to 
111601. in 12 years? Anſ. 5 per cent. 
16, At what rate per cent. will 12001. annuity amount to 
' - 28080l. in 15 years? Anſ. 4 per cent. 
1j. In what time will 2 gol. annuity amount to 2065 l. at 6 per 
cent | Anſ. 7 years. 
8, In what time will 1 fol. annuity amount to 16741. at 6 
per cent.? Anuſ. q years,. 
19. In what time will gool, annuity amount to 11160l. at 5 
per cent.? e Anſ. 12 years. 
20, In what time will 1200l. annuity amount to 28080 f. at 4 
per cent.? Anſ. 15 years. 
11. What is the preſent worth of 2 col, annuity for 7 years at 
a 6 per cent.? Anſ. 14541. 45. 6d. 
61 . What is the preſent worth of 1 gol. annuity 5 9 years at 
10 55 6 per cent. An. 10871. os. 2d. 
167 4. 23: What is the proſe worth of 600l. annuity for 12 years 
Wha at 5 per cent.? Anſ..69371. 108. 


O 24. What 
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24. What is the preſent worth of 1200l. annuity for 15 years I. 
at 4 per cent.? £ Auſ. 1755ol. 


' ANNUITIES AT COMPOUND INTEREST. 


Retaining the ſame letters as before, their ſeveral values 
may be found in terms of each other by the following rules“. 
l | 7 29 ö | 1. Ay 


—_— 


rr od. __ 5 — 
—— . — — 
71 1 , F * — 


_—_— i 2 - e ” 1 : * —Y b 
. —— — 


* Demon. The rate per cent. which is the intereſt of one pound 
for one year may be conſidered as an annuity, and the intereſt due 
upon one pound for any number of years, the amount of that an- 
nuity; but the rate and time remaining the ſame, the amounts will 
be as the principals : therefore, as the rate per cent. is to the an- 
nuity, ſo is the compound intereſt of one pound to the amount of 


the annuity ; thatisr:7 Fu 11 hi — 1 K 12 4, ** 
| | r 

; e f 5 V. D 

or if + R, then a =rf —1 „ #, according to rule 1ſt. And it ert. 


„ 55 ä reci 
is plain that if from the amount the ſum of all the annuities be M trae 
ſubtracted the remainder will be the accumulated intereſt; but the M 


JE x 


ſum of all the annuities is u, hence Xx * — u = i, ac- 


| | — 1 
cording to rule ſecond, Q. E. D. | MR 
The third rule is founded upon the ſame principle with the firſt; 
indeed the proportion is the ſame, only a different term required. 

Rule fourth is the ſame with rule ſixth in annuities at Simple 
Intereſt, and is equally applicable to both, and indeed to every 
ſpecies of regular intereſt whatever. 3 

Rule fifth is the ſame with rule fourth in Compound Intereſt, the 
principal in the one being the ſame with the preſent worth in the 


The rule which I have given for the time, is the ſame with that 


In Compound Intereſt; the other which is found independent of 
the preſent worth I have alſo given an expreſſion for; but the rate 
per cent. cannot be found independent of the preſent worth, with- 
out a great deal of trouble; the equation from which its value may 


. > | , a 
be derived, is rf — * + —+ 3 . 


— ' - 
. 
— 
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rs 1 As the rate per cent. is to the annuity, ſo is the com- 
l, pound intereſt of one pound to the amount of that annuity, 


+ « 4 RT — 1 -X U 
XR — I: NT - I:: v: —— 


= & 


| | R — 1 | 
ll. From the amount ſubtract the ſum of all the annuities, 
es and the remainder will be the accumulated intereſt, 
A x" —1X0 £6 
As „„ 


II, As the compound intereſt of one pound 1s to the amount 
— oc the annuity, ſo is the rate per cent. to that annuity. 


. 7 

and RO — 1: A2: R— 1:— 3 f 
due | GY : 
an- V. As the amount of one pound, from the time of pur- 
will MW chaſe, to that of expiration, is to the amount of the an- 
an- nuity, ſo is one pound to the preſent worth of that annuity. 
t of — ; 93 9 2 
» 1 , N V A 1 | 
a5 323 = A; I; =, e = P. 

1 R 8 


. Divide the amount of the annuity by its preſent worth; 
d 1t extract the root from the quotient, the index of which is the 
reciprocal of the time from purchaſe to expiration, and ſub- 
tract one from the reſult, the remainder will be the rate per 


ent. | *— i 2 n - ler. The time is found by the 


ſolution of an exponential equation, to which logarithms 
are beſt adapted. .. „ 


r l. From the logarithm of the amount, ſubtract the loga- 
imple I fithm of the preſent worth, divide the difference by the lo- 
every : : 

|, the Ins _—__ — nr rr nn ns — — F 
n the | | 

© lf t be infinite, or the annuity to continue for ever, then the 
ent of {aunt of one pound will become — 5 and that of the annuity 


1 of 


M 
ps but theſe are to one another as r— 1 : 1; therefore per 


eath, 121: 2½: : —— : the preſent worth of any free- : 
ld, or real eſtate, ROK 8 7 Os 
| O 2 garithm 
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garithm of x, and the quotient will be equal to the time, IN ** 


1. 4 — IL. P I. AR — A T U- 1. v 


LEE _—_ — T. 20 
. \ + Ys 2 : 
BEE W's 21 

EXAMPLES. 
22 


1. What is the amount of 609]. annuity forborn 25 years, 
at 6 per cent. common intereſt ? Anſ. 329181, 188. 2. 4d. 
2. What is the amount of pool. annuity forborn 36 years, at 3 
e BEE e I: 85 Anſ. 4791 fl. zs. 
3 What is the amount of 8ool. annuity forborn 42 years, at 
4 per cent. ? 5 Anſ. 8385 öl. 138. J. zd. 
4. What is the amount of zool. annuity forborn 50 years, at 
per cent.? Anſ. 33839]. 1.28, 
5. What is the intereſt of Cool. annuity forborn 25 years, at 
6 per cent. Anſ. 323181. 188. 2.49, 
6. What is the intereſt of 5ool. annuity forborn 36 years, at ; 
. Anf. 474181. 38. 
7. What is the intereſt of 8col. annuity forborn 42 years, at 
4 per cent.? | Anſ. 830551. 138. J. 2d. 
8. What is the intereſt of 300l. annuity forborn 50 years, at 
3 per cent.. Anſ. 335 30l. 1.28. 
9. What annuity will amount to 32918l. 188. 2. 4d. in 25 
years, at 6 per cent)? Anſ. 600, 
10. What annuity will amount to 479181. 38. in 36 years, at; 
per cent.? 6 Anſ. Fool. 
11. What annuity will amount to 83855]. 138. 7. 2d. in 42 
years, at 4 per cent.? | „„ 
12, What annuity will amount to 338391. 1.28. in 50 years, 
at 3 per cent, ? | | Anſ. zool. 
13. At what rate per cent. will 6col. annuity amount to 
329181. 188. 2. 4d. in 25 years? An. 6 per cent. 
14. At what rate per cent. will 5ool. amount to 47918l. 38. in MW. As 
36 years? h Anſ. 5 per cent. and 
1c. At what rate per cent. will 8ool. annuity amount to 1s 
838551. 138. 7. zd. in 42 years? Anf. 4 per cent. 80 
16. At what rate per cent. will zool. annuity amount to the g 
33839 l. 1.28. in go years? An. 3 per cent. 
17. In what time will 600l. annuity amount to 32918l. 185. 
2. 4d. at © per cent? Annſ. 25 years, 
18. In what time will gool. annuity amount to 47918]. 38. at 
| 5 per cent, ? " Hnſe 36 * 

. | 19. 


— 


- — . — A 
—_ 


" 


e. 


RN.E BAH, or DISG OVUN T. 149 


19. In what time will 800l. annuity amount to 838 551, 138. 


7.24. at 4 per cent. Anf. 42 years 
20. In what time will zool. aggUty amount to 33839 l. 1.28. 

at 3 per cent, ? 50 Anf. 50 years. 
21. What is the preſent worth of 6ool. annuity for 25 years, 

at 6 per cent,? , | Anſ. 76701. os. 6d. 
22. What is the eint worth of cool. annuity for 36 years, 
at 5 per cent.? An. $2131. 88. 6. 12d. 


23. What is the preſeat worth of 8ool. bats for 42 years, at 

r cent, ! | Anſ. 16 148l. 10s. 348d. | 

24 What is the 122.1 worth of goal. annuity for co years, at 
3 per cent.. Anf. 7719l. 18. 3. 888d. 

25. What is the purchaſe of a | freehold eſtate of gool. per an. 

| * 5 Per cent to the + ahead A. 10000. 

2 
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4270 or Discover, is the difference between a ſum of | 
money due at a certain time to come, and its preſent worth; 
or, it is the intereſt of the preſent worth: during the time for, 
which the debt was purchaſed. 

The preſent worth of any debt due ſome time hence, is a 
fum of money, which, if put to intereſt, would in the time, 
and at the rate for which the difount: is to be made, amount 
to the debt then due: from whence it appears, that preſent! 
worth and diſcoyat are the ſame with of and intereſt; 
ready explained. The following rule my ve to diſs; 
tover both. 75 


1 


As the amount of one pound for the given time, 
ud at the given rate 
Is to the given 6 3 11 
So is one pound, or the intereſt. of one pound for ' 
giver time, and at the given rate OY . 


Bs 5 To 


* 
. 
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* 


To the preſent worth, or the ent 0 * Siren ſum or 


debt e 


937 4 % : 7 
Dre. 
FY _ ; 


— 
— F 
- 


* 


Gon extends to Simple and 2 Intereſt, is evident from 


What has already been ſaid on 


eſe ſubjects. The following 


n contains proper expreſſions for both. 


— 


E 0 * ” 
- 


- 


3 EE 
— 


The reſent worth of any ſums 8 at Simple Intereſt. 


; Rate per cent. | For t Years. | For f Months. - Fort Days. | 


—_— — — | 


. 8 


* | „ ö 4 {1 1. > 5 ” * b . | i 
EY * — __—— ͤ äw∘üñ..——— 
3 „ LT 4 
y — FG — , 
e 11 1 1 | rt + 12* rt + 365 
8 3 * ——— — — — — — — 


Rate per cent. For t years. For t Months, 


The diſcount of any ſum $ at Simple Intereſt. 


| | b 


— 


For : Days. | 


3 | rr Str 5. 2 nog 
2 ; A . 1 — 
e b 12 77 ＋ 365 


The preſent worth of any ſum 8 at Compound Intereſt. 


ä — 


The diſcount of any ſum 8 at Compound Intereſt. 


— 
— — * * nn 
— 
— P 


s X 7 —1 : 
A — 2 r- 


: ' — eee e e bl 3 
2 e Sit 74 ” 6x7 ZF# TEES iS & Ia £7 e & * 
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EXAMPLES, 7 5 


1. What is the preſent worth of 1771]. 188. 6d, due 25 years 


hence diſoounted at 5 per cent. An. 945l. 108. 
2. What is the preſent worth of 18721. ys. 3d. due 30 years 
hence diſcountat 44 per cent.? Anſe 796l. 156. 


3. What is the preſent worth of 1463]. 88. 11d. 10. due 164 
years hence, diſcount at 4 per cent. Anſ. 8861. 18s. gd. 

4. What is the preſent worth of 86461. 28. I. zd. due 73 days 
hence, diſcount at 5 per cent.? Anſ. $560l. 108, 
5. What is the preſent worth of 6881. 1 58. 1d. 1q, due 273.75 
days hence, diſcount at 4 per cent, An. 668]. 1 58. 
6, What is the diſcount of 1771l. 188. 6d. due 27 years 
hence, at 5 per cent, per an.? Anf. 12761. 88. 6d. 
7. What is the diſcount of 18721. 78. 3d. due 30 years hence, 
at 4+ per cent, per annum: + Arſe 1075L 128. 3d. 
8, What is the diſcount of 14631. 88. 11d. 1q, due 164 years 
hence, at 4 per cent. per annum? Anſ. 5761. 10s. 2d. 12. 

9. What is the diſcount of $6461, 28. 1.2d. due 73 days 
hence, at 5 per cent. per annum? Anſ. 851. 128. 1. ad. 

10. What is the diſcount of 6881. 15s. 1d. — due 273.775 
days hence, at 4 per cent. per an.? Af. 20l. os. 1d, 1. 


EQUATION or PAYMENTS. 


EqQuaT1oN or PAYMENTS is the mode of finding a time, to 
pay at onee; ſeveral debts due at different times, ſo that neither 
party ſhall ſuſtain loſs, e IS ee 


The equated time, according to different hypotheſes, may 
be wound by the following | 8 


| I 5) ULES *. | | 
I, Multiply each payment by the time at which it r 
FIN | s due 


2 ” IS ”—_ 


* Rule firſt ĩs derived from the demonſtration of the following 
eorem. | — : 
If any nuraber of given ſums be paid at given times, and _ 


* 157 


152 REBATE 0 R Dissen r. 
15 7 divide the ſum of the products by the ſum of the 


{loc 15 1g and the quotient will be the equated time re- 
I ITEQ,_. + 

be following gives the equated time for tio payments. 17 
II. 8 the ſums of the two n ** the N of : 
| ' 8 the Fror 

— — — — — — — of 
meſe times forward bear i pln intereſt at a given rate; a certain The 
_ may be found, at which if one ſum, equal to all the former, ml 


put to intereſt at the ſame rate, the ſum laſt mentioned ſhall, at The 
yen period, have an amount equal to all the former, 
n. Let the given ſums be a, 5, c, d, and their times of pays III. 


— 


ment 77, #, u, v reſpectively; alſo let x be the equated time, and o pa 
the period at which the equality of amounts ſhall take place, W Tron 
Thenar x v—m +br x v—n + L= f x v—v th 
eee eee lo, 
+ bn + cu + dv > 2h WI 

which reduced gives x = FFT ET TI. ako | 


- Rule ſecond is founded upon the following hypotheſis 

That the intereſt of the firſt payment ſhall at the time required be | 
equal to the diſeount of the ſecond, „5 

Demon. Let a and 6 be the t o debts, t the time between the | 
payments, and x the equated time, Then per hypoth. arx = 


tr — bra 1 a ＋ 5 
Fr 5 which * reduced gives æ — x — +!= 


— =, and by ſubſtitution, this laſt equation becomes * — m = 


2 therefore x = 1 + Mm —nlk. 1 
If in the abovementioned lee the word —— be written 


in place of ſimple; rule third may then be derived from. its demon- 3. 
ſtration, in the following manner. : 
Demon. Let the ſeveral debts, times of payment, equated time, 

1 eriod of equal amounts, be repreſented by the ſame letters 

3 ove. The known Principles 9 * Intereſt, will 7 

. PW the fpllowing equation. a * 1 * . b * 9 1 + 
wer Lix C from which 

| . ! 2 - . | EZ. a 28. 7 

0 — * owing is eafily derived, x = — ec 

| +,5.x hd i+eX Finke» + 4; by OE 72 —— co 


| E. P. 7 


—. 


* 
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as the rate per cent. and firſt payment; to the quotient add _ 
1 the time between the payments, and call the ſum 2 1. bs 
- BM Multiply the time between the payments by the ſecond, and 
| divide the product by that of the rate per cent. and firſt 
pf payment, and call the quotient a. | 5 
e from the ſquare of a ſubtract a, and extract the ſquare root 
— of the remainder. Ts V DAG 1s 
| The ſum or difference of and this root, will be the equated 
* time requiteeee. „ 
at The following rule gives the true equated time for any number 
5 of payments at Compound Intereſt. 
y- III. Find the amount of all the debts at the time of the laſt 
1 payment. * ES | 
c. From the logarithm of this amount, ſubtract the logarithm of 
* the ſum of all the debts, and divide the remainder by the 
d; logarithm of the rate plus one; the quotient thus found 
will be the equated time required. | 


EXAMPLES, 


be 
1, There is now due 100l. two years hence 200l. four years 
the hence 400l. eight years hence 80ol. and fixteen years 
0 hence 1600l. ; I demand the equated time of payment, 
granting 5 per cent. per annum ſimple intereſt ? 2 
2. There is due three years hence gool. nine years hence 
Lo 2700l. twenty-ſeven years hence $1ool. and eighty-one 


years hence an eſtate worth 243eol. when may the whole 
be diſcharged, granting 6 per cent. per annum, compound 
intereſt ? | | | 

3. There is an annuity of 6o0ol. which will commence five 
years hence, and continue twenty-five years ; when may 
the whole be paid at once, granting 6 per cent. per 
annum compound intereſt ? A | 

4 There is an annuity of 5ool. which will commence fix 
years hence, and continue thirty - ſix years; when may 
the whole be paid at once, granting 5 per cent. per 
annum compound intereſt ?- | 2 


COMPOUND PROGRESSIONS. 


combination of ſeveral fimple ſeries, the varieties of which are 
TH infinite 


— —— —— — — — — > —— — — ne net cone 


Compound ProGRESS10NS are thoſe which ariſe from the 
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infinite; but the moſt common and uſeful are thoſe ſeries of 
powers, or products, the roots pr component factors of which 


are in arithmetical progreſſion, alſo figurate and polygonal 


numbers, with their reciprocals ; their powers, and products 
by the reſpective terms of other ſeries, &c. 3 
The ſums of a few of thoſe kinds of progreſſions may be 


* 


found by help of the following 
5 THEOREMS, | 
I. The ſum of 2 terms of a ſeries of ſquares, the fidcs or roots 


of which are in arithmetical progveſſion, firſt term and com- 


f i. 
mon difference unity, is = — 25 on 


Gs 
£ ts 8 ; 
| 2 


II. The ſum of à terms of a ſeries of cubes is * 
. og ot ; 
ee ee, 9 | 
II. The ſum of a terms of a ſeries biquadrates is = 5 ++ 
3 *. Ss 


ha ae | 5 
IV. The ſum of a terms of a ſeries of ſurſolids is = 8 + — 5 
. | 
2 Pa gs 
V. The fum of » terms of a ſeries of ſquare cubes == 


. | + e ES 
VI. The ſum of x terms of a ſeries of ſquares, the ſides or 
roots of which are in arithmetical progreſſion, firſt term 
m + a, and common difference a, is = n.m ＋ n* + u. ma + 
—— — — : "i ' 

* Tu. 27 T T. . 192 CE | 


—_ 


Wig: 


vn. The ſum of = terms of a ſeries of cubes, firſt term and 


common 


N 


ComPpourny P n 768 : 


commort difference ! as eabove, is = 4 Py. 


—— 18. a+21, e of 


"a3. | 


a* 
+. 
4 
VIII. The ſum of # terms of a ſeries of Wed e ürſt 
term and common difference as above, i is 1. 1. + * ＋ 3. 


2m a + 22 + *. 22 + 1. me T W. n + 1 mb 


's 6 + ＋ 152 + 102 — 7 .. F 
* 1 e WY h | 4 
= | The ſum of » terms of a ſeries of rectangles m + 4 
w T 2 ＋ N ＋ 26 % T 24 1 u 132 . % +34 + Ke. 
* m + n. a + na is . mo + r a + 
: +2. e @ = 1, will become = 
— 5 | | 2 | 
; 5 OS. -- or ge 7 
＋ 1 


3 
J. The ſum of n terms of a a ſeries 'of parallelopipedons 


E be. m T 24. 55 Eus =o. mp + EG 
. : 
mo + mo T @ + Kd hoon ETEXT 


0. 


— 22s | -A. 


nh wh Et £4 35 
rm 
+ The ſum of » terms of a feries of io of polygonal numbers of 
. 12 + 2 17 — 7, — a * 
he art order i Ie, tee Anphoonges: oþ 
| 2 8: - 
and x 1 LAS 


mon 0 ; | XIII. The 


4 


1 ＋ 4. W 4 9 ＋ 2 ＋ A T 24. do + 23. 9 ＋ 20+ 


I. The ſum of 1 terms of a ſeries of figurative numbers of | 


2 ——— 


- 
2 


| Prout zcvous EXA 1b LR L. 
xm The value of a ſeries of reciprocals of figurative numbers 


mM —. TI, 


of themth order infinitely continued, is — — 


* 


XIV. The ſum, or value of an infinite ſeries — ing mom the 
multiplication of the terms of a rank of figurate numbers of 
the mth order, into the reſpective terms of a geometrical 

| progreſſion PN from unity, I, yy #*, 15. * &c, line 


ine is = 


. 


PROMISCUOUS EXAMPLES. 


> T. | Required the number of cannoneſhot in a triangular 5 


complete, the fide of which at baſe, contains 36 
a An. — 
2. Required the number of- cannon-ſhot in the fruſtum of a 
- triangular pyramid, the fide of which at top contains 12 
* ſhot, and the height 19 tires? | An. 4674 
Required the number of ſhot in a ſquare pyramid com- 
| plete, the fide of which at baſe contains 5o ? Anſ. 42925. 
4- Required the number contained in the fruſtum of a ſquare 
F eee the fide of which at top contains 16 ſhot, and the 
| ight 25 tires? Anſ. 20000. 
. Required the number of cannon-ſhot in an oblong, or tri- 
angular pilecomplete, the greater ſide at baſe containing 
-._. bo, and the leſs 30 ſhot ? Af. 2340 
| 6. Required the number of ſhot in an oblong fruſtum, con- 
fiſting of 31 tires, and the ſides at top containing 24 and 
16 ſhot reſpectively? Anf. 39959. 
7. Required the number of cubic feet in a ſquare pyramid, 
compoſed of 100 cubical ſtones, the fides of which are in 
arithmetical progreſſion, firſt term and common difference 
one foot? Anf. 25502 500. 
8, Suppoſe 100 guineas arranged in a ſtraight line, and let 
* __. their diſtances from a given point in the ſame (taken in 
any meaſure whatever) be repreſented by the figurate 
numbers of the third order: required the diſtance, in 
the ſame meaſure which a perſon has to travel, who ets 
out from the ſaid point to collect them thither one by 
„ Asi. 3343340. 
9 Suppoſe the diſtances above mentioned to have been re. 


preſented 


1 


10. 


Il, 


16. Required the ſums of the 
reciprocals 
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rs | preſented. by the figurate numbers of the fourth order; 
required the diſtance to be travelled by the collector? 

I Ai. $38342 50500, 

10. Required the Sth of trees in a triangular grove, each 

7 fide of which meaſures 12 chains, and the trees planted 


cal at 6 feet aſunder ? An. 8911. 

ine 1. There is a grove planted with 10440 trees at 10 feet 

aſunder; its form is an equilateral triangle: required the 

fide and area ? Anſ. 144 trees in each fide, and the 

length is =. 217 chains, from whence: the area any be 
„ 

12. Required the number of trees in a hexagonal grove, the 

| fide of which contains 60 trees? Anſ. 10621. 

ya. z. Required the ſum of 40 terms of the hexagonal ſeries, 1, 

ot? | 6, 15, 28, 45, &c.? Anſ. 43400. 

36. 14. Required the 1 20th term of the octagonal ſeries, r, 8, 2 t, 

f a 40, 65, 96, &c. ? Aa, 42960, 

16. Required the ſum of the duodecagons, 1, 12, 33, 64, 

105, &c. to the both term inclufive ? A 3017 30. 

8 (1+5+ } +5 +5 +2; e. . 

3 e hey 

% [1 ++ +#7 + #7 + 3s Þrxxe &. =F- 

8 14.4 + xr + Þ+ #7 Frz5 T2152, &e. | | =#« 

S [I++ art ts &c. 2 2 

52. i+z3 +37 Fro © Kc. 2. Anſ. = 2 

3. . 111512 rer Kc. S. . 

8 er +225 &. = [T. 

2 [1 +exrÞt vo Faxc G c. | = Ws 

2 | Frys + 7x +37x K . N 

Tn +2, + PT a at 7 & & e. 1k. 

2 Ln rr; + x70 &c. 1 1 fi. 


ALTERNATION AND COMBINATION or 
33 QUANTITIES. 


ALTERNATION, or PERMUTATION, is the mode of deter- 
mining the number of changes of order in any given number 
of things mn, taken u by 2. 

 CompninaTtion, or ELECTION, is the mode of determin- 
ng how often a leſs number of things 2, can be taken out 
of a greater number n, and combined together, without regard 
0 their order; but with this 3 that no two your 


15s PrxomIiscvous EXAMPLES, | 


| ſhall be exactly the ſame. If n be = 1 v 7, &, the 2 
number of which is = #, and the ſeveral groups to be com- 
poſed of one from each ; then this ſpecies of combination i is 


generally called compoſition. 
The greater part of queſtions relating to the above may be 


ſolved by SP of the following | 


THEOREMS. F 


ferent from each other, taken by u, is D n I. 2 
N= . m — 4. 1 +1 — es 
" The number of combinations of »: ads 4 5 c d, &e. 


all different from each other, taken 2 by 2, is S 
: % 8. 


L The number of alternations of u things a b c d, a, Ke. all all dif. W c 
6 


II — —fſ—— — 


mn - I. 1 — 2. 1 — 3 m1-— 4. 2 + T—2, 
— — — — 2 — N 9. 


1 1. 2 — 2. 2— 3. — 4 r 


1 I. The number of alternations of : things au bv cr, &c. (where I 10. 
1, v, 1, &c. repreſent the number of each kind, taken z by 2, ä 


js = the number of alternations of the 2 1 things a«—1 & I 11. ! 
cr, &c. plus the number of alternations of the 11 things 
au Bi cr, &c. plus the number of alternations of the m=1 
things au bv cr—1, &c. taken 21 by a—1, 

IV. The number of alternations of the things au, Bv, cr, fe, 


nm . M—1 , — 2 

when n = m, will then become = "=== —=——= 
3 1. 4.— J. 4 — 2. 1 — 3. u 1-1. Fg 
933 mM— 4 0 8 is . « . . . 0 . * mn I-. the m 


—— — — 
— —u— 0ĩ 


v. - 1. v2. v3. .-. v . 2. 1-3. 4I—r 
V. If there be any number of things , all different from W. 

each other, divided into 2 parcels containing u, v, 7, 5, &c. ¶ parts 
reſpectively; the number of compoſitions, each containing vingle 


« things, will be = = . 1 &c. when 
: NE, 7 ntios, 
'E XAM PT, E 8. By 
Tut. 
J. How many. days may 12 bebe be differently arrangedfcienc 


at dinner? Aiſ. 4790010600, 


k, 2, How 


FEALIO WS AI - 


0 2. How many changes may K. made in the words of the ; 
E following verſe? 
1s Parve (nec invideo) fine me liber ibis in * IE : 

Hei mihi! quod domino non licet 1 ire tuo! 


| An. 35868 7428096000. 
z. How many changes may be rung on 12 bells, taken 6 by 62 


4. How many variations may be made of the letters in the 


word Bacchanalia ? ' : Anſe $3 1600. 
if. WF. g. How many different numbers, of 10 places each, can be 
2. made of the following figures, 5443 336666 Auf, 12600. 
b. How many changes can be made of the 8 letters, a3 43 c* 2... 
5 Auf. 70. 
15 7. How many changes can be made of theſe 0, 44 Be de, 
— taken 8 by 8? Anuſ. 22260, 
2. 8. How many combinations of 24 n all different, taken 
6 by6? A. 134590. 
9. How many different files of 10 men may be made with 
a company of 100 ? Anſ. 450700 595070» 
nere Wl 10. How many combinations are there in a5 85 4 da e g g, 
y 1 taken 10 by 10? Anſ 2819. 


1 WM 11. How many ways may 6 men be choſen from 6 companies, 
conſiſtiug of 24 men each, by taking one out of each com- 


— pany? 2 190106970 
— MW: How many poſſible changes by throwing 12 dice ? 

| An. 2176782336. 
, &c, 
7 2 FELLOWSHIP. 
2 


FELLOwSHIP,. conſidered as an arithmetical operation, is 
e method of dividing a given quantity into any aſſigned num- 
ber of parts, which ſhall be proportional to ſo many other 
propoſed numbers each to each. 
from i When there is only one {et of given numbers to which the 
„ Ke. parts of the given quantity are to be proportional, it is called 
aiming I ingle Fellowſhip ; but when two, three, or more, i. e. 
chen the given numbers are compounded of ſo many different 
Rtios, it is then called Double Fellowſhip. | | 

By Single Fellowſhip a bankrupt's eſtate may be divided 
among his creditors, legacies en when there is a de- 
kciency of aſſets, &c. 7 5 TY © 


-anged 
51000. 


7 Kunde 


100 F IIILOW SIA Ir. 
As the ſum of the given numbers to which the required 
numbers muſt be proportional: | 
Is to the given quantity to be divided : : . 
So is each of the given numbers to which the required num. 


bers muſt be proportional: | 
| To each of the numbers required. 


5 EXAMPLE S2. 


1. Divide the number 3600 into 4 ſuch parts as ſhall be to 
each other as the numbers 3, 4, 5,6? _ 
4 R f | Anſ. 600, 800, 1000, 1200. 3. 
2, Four merchants, 4, B, c, and p, made a joint ſtock of 
3600l, to which A paid 1200l. » 1000l. c Scol. and 
D Gool. ; now it ſo happencd that they gained goo : what 
was each man's ſhare of the ſaid gain? — Anſ. A's = 
300, B's = 250, c's = 200, and D's — 150. 
3. Five captains plundered the enemy of - 12000]. The firſt 
had 20 men, the ſecond 40, the third 55, the fourth 55, 
and the fifth 70. What muſt each captain have in 
. proportion to his number of men ? " 1000l. 1ſt, | 
1 open 19% = 
Anſ. 4 27 ol. 3d. 
af 8 = 4th, none 
: _ {t 3500l. sth. 
In the greater part of queſtions relating to Double Fellow- 
ſhip, there are only two ſets of proportional numbers concerned, 
| 1. e. quantity of ſtock, and time of continuance; but if the Nein 
ſeveral ſtocks be of different qualities, there ariſe three: they by the 
may all caſily be ſolved by help of the following uicate 


RULE. 


Multiply continually the numbers repreſenting the quan- 
tity, quality, and time of continuance of each ſtock ; and the MW Plac 
leveral products will be the proportional numbers to be uſed Mites te 


as in Single Fellowſhip. | © mar 
118 1 NAA. Kg 
V1 that 


1. Three graziers hired a piece of land for 6ol. the firſt put h 
| in 5 ſheep for 4 months, the ſecond put in 10 ſheep for 
3 months, and the third put in 8 for 5 months. What 
part of the rent muſt each pay? An. The firſt 13l. 08. 
the ſecond 20l. and the third 261. 136. 4d. 18 
1 3 5 2 ; 


| 


9 


. % ö — 
2 ; * * 4 


1 
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2. A ſhip's company take a prize of 594ool. which they 
agree to divide among them according to their pay, and 
the time they have been on board: now the eommiſ- 
ſioned officere have . been on board 6 months, | the mid- 
3 ſhipmen 4 months, and the ſailors 3 months; the com- 
miſſioned officers ha ve 448. per month, the midſfiipmen 
33s. and the ſailors. 228. ; mareover, there are 4 com- 
miſhoned officers, 12 midſhipmen, and 110 failors. 
What mnſt be the ſhare of each officer, midſhipman, 
to and ſailor? Anſ. Each commiſſioned officer 2641. each 
midſhipman 1321. and each ſailor 66l. | 
0. 3. Five graziers, a; B, c, D, and E, hired a graſs field for 


of 2761, A put in 6 horſes 2 months, 8 put in & oxen 5 
nd months, c put in 8 cows 10 months, v put in 45 ſheep 
hat 12 months, and E put in 55 lambs 16 months: now it 
E appeared that 2 horſes devoured graſs equal to 5 oxen, 3 
oxen ko 4 cows, 2 cows to 9 ſheep, and 3 ſheep to 5 lambs. 
firſt What muſt each man pay in proportion to the grafs de- 
55 ſtroyed? A/. A 241. n 361. c 481. p 721. and E 96. 
2 10 Ala güne enen e 
t. enn, NF II EY 0 
: EXCHANGE is the method of bartering or exchanging the 
. noney or wares of one place for that of another. F 
h. The particular cuſtoms in various nations, relating either 
or to the exchange of money or wares, are better known to mer- g 


chants and other traders, than to any in the author's ſituation. 
The relative value of money or wares in various nations 
being given, any queſtion relating to exchauge may be ſolred 
y the rule of Proportion; and when the proportion is com- 
heated, or the terms many, the following is an univerſal. 


RU LE. 
Place the terms expreſſing the relative values of the quan-? 
ies to be exchanged in two perpendicular columns, in form of 
many different equations. Then multiply continually the 
rms on each fide, and make the product of the xt: o wn terms 
that fide where the unknown quantity is concerned a di- 


ripe lor, and the product of the terms on the other fide a divi- 
oat end : the quotient will be the value of the quantity required. 


Ls OSS ene eee 
, MI. If lb. of ſugar be equal n value to 5lb. of raifins, 38. | 
WETTED oO | 3 | 0 


— 
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bol raiſins to 4 yards of ribband, 10 yards of ribband l to 
40 nutmegs, and 7 nee to 18d.; what is the value 
of zlb. of ſugar? A. 160. 
2. If 3 pair of gloves be equal in value to 2 yards of lace, 
. 3 yards of lace-to.7 dozen of buttons, 6 dozen of but. 
tons to 2 pen-knives, and 21 pen-knives to 18 pair of 
buckles ; how many pair. of goes. is equal in value to 
28 pair of buckles ? Datu, eſe 63. 
3. If 9 Engliſh-ſhillings be equal in value to 2 Frank 
., crowns, 1 French crown to 3 livres, 4 livres to z guil. 
ders, 9 guilders to 4 rix dollars, * 4 rix dollars to 3 
Barcelona ducats; what is the value of 5 Barcelona 
ducats in Engliſh money ? * Au 30 ſhillings, 


7 A COLLECTION OF PROMISCUOUS QU ESTIONS, 


| Queſtion 1. Three operatives, the maſter, the journey. 
| man, and the apprentice, can, when working ſeparately, 
| perform a piece of work in different times, viz. the, maſter 
| in 12 days, the journeyman in 15 days, and the apprentice 
in 20 days. Now I demand in what time the work may be 
performed by their joint agency ? 

_  » Queſtion 2. Three merchants; A, B, and C, make a joint 
ſtock of 20,0001, of which the part of Ato that of B is as fire 
to ſeven, and the part of B to that of C as ſeven to eleven; 

and they find their whole gain in a certain time to be 553550. 
Now I demand each man's part of the ſtock, and ſhare of 
the gain? 

Queſtion 3. Three merchants, A, B, and C, enter into 
partnerſhip thus : A puts into the ſtock 781. for ſix months, 
B puts in 961. for eight months, and C puts in 1121, for 
twelve months; with theſe they traffic, and gain 1661. 128. 
| It is required to find each man's ſhare of the gain, in propor: 
tion to his ſtock, and time of employing it? 
| Queſtion 4. r merchants A, B, C, D, E, and F, enter 
. into partnerſhip, and compoſe a joint ſtock of 36,44.21. with 
| which, in a certain 2 they gain 18,0901, Now the parts 
advanced by A, B, C, D, E, and F, are as the numbers 1, 2, 
| 3, 4, 5, and 6; and the times of their continuance as 36, 255 
i 16, 9, 4, and 1, reſpectively. I demand each man's ſtock, 
: and ſhare of the gain? 
Queſtion 5, Two merchants, A and B, hire” thus: 
hath 96 yards. of. broad cloth, worth 108. 4. per yard, read) 
money; 


— 8 - _, 
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to W money; but in barter he values it at 128; B hath mallodn, ; 
Ine WI worth 28. per yard, ready money. It is required to deter- 
4, mine the barter price of the ſhalloon, and number of yards 
ce to be given, ſo thatithe gain may be the ſame? | 
85 Queſtion 6. A Bill of Exchange __ aodentotion 1 
of for the payment of 6000l, ſterling, for the like value 'delis 
- to rvered in Amſterdam, at II. 138. 4d. per pound ſterling. How 
63, nuch money was delivered at Amſterdam? 

nch M. Queſtion 7. When the exchange from Antwerp to 105 
vil. don is at 1I. 148. 2d. Flemiſhy for 11, ſterling ; how man! 
0 3 pounds ſterling muſt be paid in Scr to balance 4721 
ona Flemiſh ' at Antwerp? ein of 136 2 + © Fl Tis 

Queſtion 8. What vin 2561; 108. aut to in 1.6 7600s 
1 quarter, 2 months, and 18 days, at '5 per centum * an- 
num, fimple intereſt ? 

Queſtion 9. What principal being put to ide at 5 per 
centum per annum ſimple intereſt, will in 15 years, 6 
months, and 12 days, amount to 123651. os. | 

Queſtion 10. At what rate per cent. ſimple intereſt wil 
$751. 12s. amount to 262061. 168. in 30 years? 

enen 11. In what time will 4444]. amount to 88881 
at 52 per cent. fimple intereſt ? ; : 

_ Queſtion 12. What will 2551. 10s. amount to in Conda 
years, at 6 per cent, compound intereſt ? 2 

Queſtion 13. What principal or ſum of money will raiſe 
a ſtock of 3851. 185 724. in e er years at 8 Cee cent, com- 
pound intereſt ? 

BM Queſtion 14. In Fbat 6 time will 2661.1 108. raiſe. 2 flo 
into of 3851. 138. 72d. at ö per cent. compound intereſt? | 
Inths, Queſtion 15. If 2561. 108. raiſe a ſtock of 38 51. 138. 71d. 
|, for WW in ſeven years, what is the rate at compound intereſt? 
. 128. Queſtion 16. If zol. yearly rent, or annuity, be forborne 
ropor- WW nine N ; what will 1 it amount to at 6 ar cent. compound 
iatereſt? 

entet i Queſtion 17. What pooh. wit, or annuity, being forborne | 
„ with nine years, will raiſe a ſtock of 3441, 148. 93d. at 6 per cent.? 

Queſtion 18. In what time will zol. annuity raiſe 2 Sack 
of 3441. 145. 95d, at 6 per cent, ? 

' Queſtion 19. If an annuity of zol. being forborne nine 
years, amount to 344l. 145. 924. what muſt be the rate per 
cent, compound intereſt ? 

Queſtion 20. What is the preſent worth of zol. per annum, 
to 1 ſe ren years, at 6 per cent. compound intereſt? 


Que ion 


— 
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Queſſion 21. What annuity, or yearly rent, to continue 
for ſeven years, may be purchaſed for 167l. gs. 5d. allowing 
G pen cent. to the purchaſer? ü 
Queſtion 22. How long may one enjoy a leaſe of zol. 
annuity, for 1671. gs. 8 allowing 6 per cent. compound in- 
teroſt to the purchaſeer r 
Qyveſtion 23. Suppoſe. one ſhould give 1671; 98. 5d, for 
the purchaſe of a penſion, or annuity, of zol, per annum, to 
continue ſeven years; at what rate of intereſt per cent. would 
that purchaſe be made, allowing compound intereſt to the 
purchaſer ? eee might cg 151 ien eee 
Queſtion 24. What is the preſent: worth of 751; yearly 
rent, which is not to commencr until ten years hence, and 
then to continue ſeven years after that time, at G per cent, 
compound intereſt ? | er 091200 ON TE 
Queſtion: 25. What annuity, or yearly rent, to be enter 
upon ten years hence, and then to continue ſeven years, miy 
de purchaſed for 2331. 15s. 9d. ready money, at 6 per cent, 


compound intereſt ? | N 
Queſtion 26. Suppoſe: an annuity or yearly rent of 7;], 


to commence ten years hence, and from that time to continue 


ſeven years, may be purchaſed for 2331. . 5s. 9d. ready 
money; at what rate of intereſt is the purchaſe made, grant- 
ing compound intereſt to the purchaſer? SIRIT- 
_ © Queſtion 27, My friend hath drawn upon me for 3000l, 
to be paid at different times, via. 300l. at three months, 
bol. at ſix months, col. at nine months, and 1200l. at twelve 
months. I demand at what time I may, with juſtice to my- 
ſelf and the holder of the bills, difcharge the ſame at one pay - 
ment? ae Sifu) R 5 0:3t* 
Queſtion 28. An hundred guineas being placed'in/a ſtraight 
line, the firſt diſtant from the fecond 3 yards, the ſecond 
from the third 5 yards, the third.from-the fourth 7 yards, &c. 
and ſuppoſe a box to be placed in the ſame line produced, 
one yard diſtant from the. firſt: how far muſt a man travel 
to collect them one by one into the box? 4 
- Queſtion: 29, Suppoſe the diſtances: of the guineas from 
the box to be 1, 8, 27, 64, &c. yards reſpectively; and that 
they are collected one by one as before: how far muſt the 
. collector travel, and in what time will he collect them, tra- 
velling at the rate of four miles per hour? 
Queſtion 30. A certain nobleman having a ſuit of ſu- 
perfine clothes, with. 12 dozen of ſilver- plate ene, and 
. | | being 
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ue ] being aſked their price, replied,” that if one ſarthing waz 
laid upon the firſt button, two upon the ſecond, fout upon the 
8 third, and ſo on; he would not only give the clothes, but alſo 
1 his whole eſtate. I demand the value of the clothes and eſtate? 
a Queſtion 31. A certain gentleman had two horſes worth 
p 1001, and a ſaddle worth 5ol. Now the horſes being of dif- 
of ferent values, if the ſaddle be put upon the worſt horſe, it 
will make its value in proportion to that of the beſt, as 
14 3:2; butif put upon the beſt horſe, it will make its value 
be in proportion to that of the worſt, as 11: 4. What was the 
value of ahn | 1 
Queſtion 32. A certain poor ſchool- maſter had ſo many 
* ſcholars, that if every one would have contributed 5. there 
would only want zol. to buy him a good houſe ; but if each 
ſcholar would have contributed 61, there would be 40l. more 
| than enough. 1 demand the number of ſcholars, and price 
5 of the houſe? | 1 | 
- Queſtion 33. I am a brazen lion: my two eyes, my 
mouth, and the ſole of my right foot are ſo many ſeveral pipes, 
which flow uniformly, and fill a ciſtern in different times, viz. 
my right eye can fill it in two. days, my left eye in three, and 
the ſole of my right foot in four; but my mouth can fill it 
in fix hours. Pray tell me in what time all theſe together, 
my mouth, my eyes, and my foot, will fill this ciſtern ? 
| Queſtion 34. What fraction is that whoſe ſquare exceeds 
its cube by the greateſt quantity poſſible ? | abs 
Queſtion 35, What number is that whoſe half, third, and 
fourth part make 2658 TELL F240 | ee 
Queſtion 36. What number is that whoſe third part ex- 
ceeds its fourth part by 12 ? MA | 
Queſtion 37. There are two numbers the leaſt in the ſame 
proportion, and the ſquare of the greater exceeds the cube 
of the leſſer by 22; what are theſe numbers? | 
Queſtion 38. There is a wall whoſe length is double its 
beight, and its height quintuple its breadth ; and it con- 
dans 13 50 cubic feet. I demand the length, height, and 
breadth of this wall? N 
Queſtion 39. We read that formerly between the moun- 
the ian Thornax and the town Halix, there was a trench dug, 
ra the length of which was thirty times its breadth, and the 
breadth triple its depth; its whole capacity was ſuppoſed to 
de 13840 cubic feet: what were the particular dimenſions of 


the trench 2 2 79 
Qyveſtion 
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- Queſtion, 40. A certain gentleman.giyes.to-the firſt beggae 


he meets 1-fixth part of the pence that he bad about him, and 


alſo 4d. more; to the fecond 1 · ſixth of the remaining pence, 
and 8d. more; and after the ſame manner continuing to give 
1· fixth of the remainder, with. an additional ſum increaſing 
every time by 4d. until he had given away all his pence, and 
then found that every one had received equal alms> The 
queſtion is to know how many. pence he had, and alſo the 
number of poor people. p 1 
| Queſtion 41. Cupid complained: to his mother, that the 
Muſes had taken away his apples; Clio, ſaith he, hath taken 
away 1-fifth; Euterpe i-twelfth; Thalia 1-eigbth; Melpo- 
mene I-twentieth; Erato 1-ſeventh; Terpſichore 1- fourth; 
Polymnia 30; Urania 105; and Calliope, the moſt ſpiteful 
of them all, hath taken 360; ſo that I have but five apples 
left. Query, how many apples had he at firſt? | 
Queſtion 42. At Thebes, in the ſtreet which was called 
Prætidis, ſtood the temple of Euclea, ſeventy-fix feet high; 
oppoſite to which ſtood, the temple. of Bœdromius Apollo, 
which was fifty-ſeven feet high; and the diſtance between 
them both was ſuppoſed to be one hundred and fourteen. feet, 
Between theſe two temples was placed the ſtatue of a lion cut 
in marble, equidiſtant from the top of each temple, which 
was ſaid to be dedicated by Hercules, when he had defeated 
Erxchinus, king of the Orcaomenians: what was the. diſtance 
of the lion from the baſe of each temple? _ | 
Queſtion 43. The Spartans, hired theſe three famous 
painters, Arceſilaus, Euphranius, and Onaſia, to adorn with 
pictures the Leſche Crotanorum, or ſenate-houſe: of the Pita- 


naters. They agreed to give Arcefilaus forty drachms pet 


diem; Euphranius was to have fifty, and Onaſia ſixty: now 
theſe three artificers finiſhed/ the work in 120 days, and when 
they were to be paid for their work according to their bargain, 
all three received equal ſums. The queſtion is, to know 
hot many days, according to this proportion, each man ſpent 
in finiſhing his work. 5 a 5 
Queſtion 44. The temple of the three Graces at Athens 
ſtood upon a rectangular area, the length of which exceeded 
its breadth by three paces ; and the diſtance from one angle 
to that which was diametrically oppoſite to it, exceeded the 
length alſo by ſo many paces. How much was its length, 
breadth, and diametrical. diſtance? _ _ | 
Queſtion 45. Buporthmos was a promontory: of . 
3 [+ 3 nelus, 


1 


— 


* 
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an . 46s, runuing out into che ſea, not far from the iſland Tris 


nd ma, oppoſite to the gulf of Scylla. On this promontory 
e, food a temple 42 paces long, divided into two unequal areas: 
ye de greater was dedicated to Ceres, the leffer to Proferpines 
2 The capacity of Ceres's was 192 ſquare paces; Proferpine's' 
N . 


ne dais temple? ®_ „„ 
the Queſtion 46. In the Daniſh annals, we have an incredible. 
and unuſual inſtance of the fincere love that was between 
the Hagbarus and Signa, the children of two neighbouring 
en princes, who were at war with one another. When Signa 
po: Wheard that her incenſed father had crucified her lover Hag- 
ch; I barus, ſhe, together with her virgin companions, firſt ſet on 
ul ire the king's palace, and then, faſtening their girdles to one 
les of the beams, hanged themſelves. The ruins of this royal 
palace are to be ſeen at this day in Seeland, not far from 
led WW Signaria, formerly a ſtately caſtle, but now a ſmall village 
5 Hof no great note, The ſurface of this place contains 5400 
lo, ſquare feet, and its length exceeds its breadth by 250 feet: 
een what is its length and its breadth ? . 
ekt. Queſtion 47. In the city of Megara, in the way through 
* Jupiter's Wood to the Caſtle Caria, were to be ſeen two 


aud the other to Apoſtrophia Venus: their pavements were 


ace laid with ſtones a foot ſquare each; but rhe fide of Venus's 
| temple exceeded that of Bacchus's by 12 feet, and both their 
22 parements taken together contained 2120 ſtones. What 


vas the length of them ſeparate j © 240 
Pu- Queſtion 48. Two troops or parties of ſoldiers have 
Per each of them an equal number of crowns to be diſtributed 
mongſt them, In one troop there are four men more than 


vhen in the other. Now, the money being divided, each man in 
ot the leſſer troop hath eight crowns more than thoſe in-the 


greater; and the number of crowns to be diſtributed: amongſt 


pent both troops exceed the number of men by 172. IL demand 


tie number of men, and crowns diſtributeede. 
3s . Queſtion 49. Two captains diſtribute each of them 1200 
ec" crowns between a certain number of ſoldiers. One has 40 
** loldiers leſs than the other; and it is found that thoſe of the 

eſſer number received every one five crowns a- piece more 
than thoſe of the greater number. The queſtion is, to 
now how many ſoldiers each captain had. 


yas twice as long as it was broad: what was the breadth 'of 


little ſquare temples, the one dedicated to Nyctelius Bacchus, 


* Queſtion 50. In the ſhire of Tiviotdale, near] — 
| | and 
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. and the ruins of Cesford Caſtle, the ancient ſeat of the 4 
Kers, now Dukes of Roxburgh. Near the foot of this ca 
wall there grew a beautiful tall pine, which being cut downs? 
by a certain perſon, the top ſtruck the caſtle wall 36 feet from, 

the ground. Now the diſtance of the pine's root from the. 
bottom of the wall, was to the diſtance of its top from the ſame 

oint, as 4: 3, and to the whole height of the wall as 3 . 
1 demand the length of the pine, and height of the wall. x 
Queſtion, 51. Walkivg one evening on the ſandy ſhore, | 


Y | Where ſhell fiſh, breed, and ſeas for ever roar, x 


I ſaw a ſhip dance on the rolling tide, _ Gy 
With curling ſmoke advancing from her fide; _ 
Which for ſome moments my dull ſenſe employs, 
Before IL heard the thundering cannon's noiſe 
Then from my fob time's regiſter I drew gx 
And from her ſides a ſecond lightning flew ; 
Full fourteen ſeconds of ſwift time expir'd 
G0 Before my liſt'ning ears the ſound admir'd. 
.- 2, - Yelearned heads who ſound's progreſſion know, 
My diſtance from the floating veſſel ſhew ? - 


* Queſtion 52. When the mercury ſtands at the height of 
zo inches in the common barometer, what will he the heightof } 
the mercury in a tube of 3 feet, with 6 inches of common air 
mm thetopt}  - : ji 756; 5 3 Ire 
- Queſtion 53. A hare being 50 paces before a grey-hound; 
makes four leaps to the dog's three; but two leaps of the 
are as much as three of the hare. How many leaps my 
the grey-hound take to catch the hare ? | g 
Queſtion 54. In three bags there is contained a certain 
number of guineas. The ſum of the guineas in the firſt and 
1 ſecond bags is 20; the ſum of the guineas in the ſecond and 
5 third bags is 48; and the ſum of the guineas in the firſt and 
| third bags is 44. What number of pounds was in each? 
+ Queſtion. 55. There was a wood, or grove, in the viciulty} 
of Phares, a city of Achaia; which grove, it is ſaid, Telandes 
meaſured, and tound its length to be double its breadth; alla | 
the number of ſuperficial paces in the area, added to the num- 
. ber of lineal paces in the length and breadth, to be 1430. 
| What was the length and breadth of the grove ? 0 
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